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I. PARTIAL LIST OF CONTRIBUTORS TO THE CYCLOPEDIA 

The aaterisk deHgnaUB the eorUributors to the third volume. Many of the eontribtUore have aleo aetiated in reading 
proofs and in other toaye. 



Adams, Geo. £., Asst. Hortioulturist, B. I. Exp. 
Sta . , EingBton , R . I . (Rhode Island . Rhubarb . ) 

Ames, Oakes, Asst. Dir. Botanio Garden, and 
Instructor in Botany in Harvard Univ., Cam- 
bridge, Mass. {Several genera of Orchids.) 
*Akdrews, D. M., Nurseryman, Boulder, Colo. 
((Enothera. Opuntia. Native western plants , 
especially hardy Cacti.) 

Archdeacon & Co., Commission merchants, New 
York, N. Y. {Mushroom,) 

Arnold, Jr., Geo., Florist, Rochester, N. Y. 

(China Aster.) 
•Atkins, P. L., Florist, Rutherford, N. J. 
{Plaiy cerium.) 

Atkinson, Geo. F., Prof, of Botany, Cornell 
Univ., Ithaca, N. Y. (Mushroom.) 

Balmer, Prof. J. A., Horticulturist, Wash. Exp. 

8ta., Pullman, Wash. ( Washington.) 
•Barclay, F. W., Gardener, Haverford, Pa. (Bot- 
any and cultivation of Herbaceous Perennials.) 

Barnes, Chables R., Prof, of Plant Physiology, 
Univ. of Chicago, Chicago, 111. (Fertilization. 
Flower. Teratology. Has read many proofs of 
physiological subjects. ) 

Barnes, William H., Secretary Kans. State 
Hort. Soc, Topeka, Kans. (Kansas.) 

Batbrsdorfer, H., Dealer in florists' supplies, 
Philadelphia, Pa. (Everlasting flowers.) 

Beach, Prof. 8. A., Horticulturist, N. Y. Exp. 
Sta., Geneva, N. Y. (Com. Thinning.) 

Beadle, C. D., Botanist and horticulturist, Bilt- 
more, N. 0. (Bamboo.) 

Beal, Prof. W. J., Mich. Agric. College, Agri- 
cultural College, Mich. (Crrass. Has read 
proofs of many genera of grasses.) 

Beckert, Theo. F., Florist, Allegheny City, Pa. 

(BougainvilUBa. ) 
•Berckmanb, p. J., Pomologist and nurseryman, 
Augusta, Ga. (Lawns for the South. Magno- 
lia. Melia. Michelia. Persimmon. Pome- 
granate. Has read proof of many groups of 
importance in the South. ) 
•Besset, Charles £., Prof, of Botany, Univ. of 
Nebr., Lincoln, Nebr. (Plant. Trees for the 
Plains, Has read several articles on grasses and 
native plants,) 



Blair, Prof . J. C, Horticulturist, 111. Exp. Sta., 
Champaign, 111. (Greenhouse Glass. Blinois.) 

•Brandegee, Mrs. Katharine, Botanist, editor of 
Zo^, San Diego, Calif. (Several genera of 
Cactiy as Mammillariaf MelocactuSf Pelecyphora, 
Pereskia, PhyllocactuSf PilocereuSf Rhipsalis.) 

•Brandegee, T. S., Botanist, San Diego, Calif. 
(Nolina. ) 

•Braunton, Ernest, Landscape gardener, Los 
Angeles, Calif. (Nerium, Palms f Phoenix, 
Pittosporum, and other plants cultivated in 
California, ) 
Bruckner, Niohol N., Dreer's Nursery, River- 
ton, N. J. (The article ^ Fejm." Many groups 
of tender ferns,,) 
BuDD, J. L., Prof. Emeritus of Horticulture, Iowa 
Agric. Coll., Ames, la. (Roses for the Prairie 
States. Has read proof of Iowa and of articles 
on important fruits.) 
BUPPUM, Prof. B. C, Horticulturist, Wyo. Exp. 
Sta., Laramie, Wyo. (Wyoming,) 

♦BuRBANK, Luther, Plant-breeder, Santa Rosa, 
Calif. (Nicotunia. Has read proofs of Gladi- 
olus, etc.) 
BURNETTE, Prof. F. H., Horticulturist, La. Exp. 
Sta , Baton Rouge, La. (Louisiana.) 

•BuRRiLL, T. J., Prof, of botany and horticulture, 
Univ. of 111., Urbana, 111. (Protoplasm,) 

*BuTZ, Prof. Geo. C, Horticulturist, Pa. Exp. 
Sta., State College, Pa. (Carnation. Penn- 
sylvania. ) 

•Cameron, Robert, Gardener, Botanic Garden of 
Harvard Univ., Cambridge, Mass. (Various 
articles and 7ttuch help on rare plants, Alpinia, 
Campanula, Echinocactus, Nemophila, Primula, 
etc) 

•Canning, Edward J., Gardener, Smith College, 
Botanio Gardens, Northampton, Mass. (Many 
articles and much help on rare and difficult 
plants, Anthurium. Echinocactus. Epiphyllum, 
Gloxinia, Peat, Puya, } 
Card, Prof. Fred W., Horticulturist, R. I. Exp. 
Sta., Kingston, R. I. (Nebraska, Botany and 
culture of Imsh- fruits, as Amelanchier, Berberis, 
Blackberry, Buffalo Berry, Currant, Loganberry, 
Raspberry,) 

(v) 
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Clinkaberry, Henry T., Gardener, Trenton, 
N. J. ( Certain orchids, as LcBlia.) 

*CoATES, Leonard, Fruit-grower, Napa City, Calif. 
{Olive, Orange. Has helped on other fruits.) 

*CocKERELL, T. D. A., Entomologlst, Eaet Las 
Vegas, N. M. (New Mexico.) 

*CoLLiNS, John 8., Fruit-grower, Moorestown, 
N. J. (Pear,) 

*CoNARD, Henry S., Fellow in Botany, Univ. of 
Pa., Philadelphia, Pa. (Nymphcea.) 

*CooK, O. F., Special Agent for Tropical Agri- 
culture, Div. of Botany, Dept. of Agric, Wash- 
ington, D. C. (Coffee, Paritium. Help on 
Porto Bico,) 
CoRBETT, Prof. L. C, Horticulturist, W. Va. 
Exp. Sta., Morgantown, W. Va. (West Vir- 
ginia.) 

*CouLSTON, Mrs. M. B., Formerly assistant 
editor of Garden and Forest, Ithaca, N. Y. 
(Various native plants,) 
Coulter, John M., Professor and Head of the 
Dept. of Botany, Univ. of Chicago, Chicago, 
Illinois. (Echinocactus,) 

*CowELL, Prof. John F., Dir. Buffalo Botanic 
Garden, West Seneca, N. Y. (Odontoglos- 
sum. Phormium. ) 
CowEN, J. H., formerly Assistant in Horticulture, 
Colo. Exp. Sta., died 1900. (Certain Colorado 
plants, as Lepachys, Leucocrinum, Verbena,) 

*Craig, John, Prof, of Extension Teaching in 

Agri'3., Cornell Univ., Ithaca, N. Y. (Canada. 

Gooseberry. Kale. Kohlrabi, Pomology, 

Quince, Rape.) 

Craig, Robert, Florist, Philadelphia, Pa. (Aran- 

caria Ardisia. Codiceum.) 
Craig, W. N., Gardener, North Easton, Mass. 

(Mushroom.) 
Crandall, Prof. C. S., Div. of Forestry, U. S. 
Dept. Agric, Washington, D. C. (Colorado.) 

*CuLBERT80N, H., El Cajon Packing Co., El Ca- 
jon, Calif. (Peach.) 
CusHHAN, E. H., Gladiolus specialist. Sylvan ia, 
Ohio. (Gladiolus.) 

*Darlington, H. D., Wholesale florist, specialist 
in heaths and hard -wooded plants. Flushing, 
N. Y. (Epacris, Leptospermum, Pimelea. 
Has read proof of many articles on liard-wooded' 
plants. ) 

*Davis. K. C, Botanist, State Normal School, St. 
Cloud, Minn. (All genera in Banunculacea; , 
€, g., Clematis, Nigella, Pceonia, Ranunculus.) 

*Davy, J. BuRTT, Asst. Botanist, Univ. of Calif. 
Exp. Sta., Berkeley, Calif. (Acacia, Callis- 
tcmon, Eugenia. Eucalyptus. Maytenus. Va- 
rious MyrtacecB. Pittosporum. Psidium.) 

*Dean, James, Florist, Bay Ridge, N. Y. (Ne- 
phrolcpis.) 



Deane, Walter, Botanist, Cambridge, Mass. 
(Herbarium, Has helped Ofi various botanical 
problefns.) 
*Dewey, Lyster H., Div. of Botany, Dept. of 
Agric, Washington, D. C. (Mentha, Phyto- 
lacca.) 

Dorner, Fred, Carnation specialist, Lafayette, 
Ind. (Carnation.) 

Dorsett, P. H., Associate Physiologist and Patholo- 
gi8t,Dept.of Agric, Washington, D.C. (Violet.) 
*Douglas, Thos. H., of R. Douglas* Sons, nur- 
serymen and specialists in conifers, Wankegan, 
111. (Larix. Picea. Pseudotsiiga,) 
*Drew, E. p.. Manager Rocky River Nursery, 

Clifton Park, O. (Picea.) 
*Duggar, B. M., Asst. Prof, of Botany (Plant 
Physiology), Cornell Univ., Ithaca, N. Y. 
(Photosynthesis. Physiology of Plants. Pollen,) 

Dunning, D. M., Amateur, Auburn, N. Y. (Grapes 
under Glass.) 

DuPUY, Louis, Wholesale florist and specialist in 
hard-wooded plants, Whitestone, L. I. {Erica. 
Has read other articles on heath-like plants.) 
*Earle, Prof. F. S., Horticulturist, Ala. Poly- 
technic Institute, Auburn, Ala. (Alabama. 
Packing,) 
*£arle, Parker, Horticulturist, Roswell, N. M. 
(New Mexico,) 

Egan, W. C, Amateur, Highland Park, 111. 

(Eremurus, Has helped on hardy plants, ) 
*£i8ELE, Jacob D., Manager of Dreer's Nursery, 
Riverton, N. J. (Cordyline. Pandanus, Has 
read proofs of several important subjects.) 

Elliott, William H., Florist, Brighton, Mass. 
(Asparagus plumosus.) 

Emery, S. M., Manhattan, Mont. (Montatia,) 

Endioott, John, Bulb- grower. Canton, Mass. 
(Littonia.) 

Endi(X)TT, W. E., Teacher, Canton, Mass. {Achim- 
enes, Acidanthera, Ixia. Has made important 
corrections in many articles on bulbs.) 

Evans, Walter H., Office of Exp. Stations, Dept. 
of Agric, Washington, D. C. (Alaska.) 

Fawcett, Wm., Director Dept. Public Gardens 
and Plantations, Kingston, Jamaica. (Tropi- 
cal fruits, 03 Cherimoya, Marmalade Plum, Egg 
Fruit, Mango, Mangosteen, and others.) 
*Fernow, Prof. B. E., Director College of Fores- 
try, Cornell Univ., Ithaca, N. Y. (Conifers. 
Forestry, Pine. ) 

Finlayson, Kenneth, Gardener, Brookline, Mass. 
(Diosma.) 
*Fletcher, Prof. S. W., Horticulturist, Wash. 
Ex. Sta., Pullman, Wash. (Ipomcea and va- 
iious other Convolvulacece, Helianthus and re- 
lated genera. Nemophila, Nierembergia. Nolana, 
Pollifiation, ) 
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*FooRD, J. A., Asst. in Dairy Hasbandry, Cornell 
Univ., Ithaca, N. Y. {New Hampshire.) 

*Franceschi, Dr. F., Manager S. Calif. Acclima- 
tizing Ass'n, Santa Barbara, Calif. {Bare 
plants grown in S. Calif., as Dasyliriony Fla- 
courtia, Fouquiera, Furcrceay Hasardia, Park- 
insaniaf etc. Has read many proofs and made 
numerous corrections.) 
Galloway, B. T., Dir. of Office of Plant Indus- 
try, U. S. Dept. of Agric, Washington, D. C. 
(Floriculture. Has read various important 
articles.) 

*Gannett, Prank E., Editor, *^The News," Ithaca, 
N. Y. ; formerly Sec'y to President of the 
U. S. Philippine Commission. (Philippine 
Islands.) 

^Garcia, Fabian, Horticulturist and Asst. Prof. 
of Horticulture, College of Agr. and Mechanic 
Arts, MesillaPark, N. M. (Neio Mexico.) 
Garfield, Chas. W., Horticulturist, Grand Rap- 
ids, Mich. (Michigan.) 

'Gerard, J. N., Amateur, Elizabeth, N. J. (Many 

articles, especially on bulbous plants, a^ Crocus, 

'ris, Muscari, Narcissus.) 

(«il ett, Edward, Nurseryman, Southwick, Mass. 

(Hardy Ferns. Liparis. Has read numerous 

proofs on native plants. ) 

Goff, Prof. E. 8., Horticulturist, Wis. Exp. Sta., 

Madison, Wis. ( Wisconsin.) 
Gould, H. P., Acting Entomologist and Asst. 
Horticulturist, Md. Exp. Sta., College Park, 
Md. (Brussels Sprouts. Celeriac.) 

'^GouLD, Mrs. Thos., Petunia specialist, Ventura, 

Calif. (Petunia.) 
Green, Prof. S. B., Horticulturist, Minnesota Exp. 
Sta., St. Anthony Park, Minn. (Minnesota.) 

*Green, Wm. J., Horticulturist, Ohio Exp. Sta., 
Wooster, Ohio. (Ohio. Greenhouse sub -irriga- 
tion.) 
Greene, Edward L., Prof, of Botany, Catholic 
Univ. of America, Washington, D. C. (Dode- 
calheon.) 
Greenlee, Miss Lennie, Bulb-grower, Garden 
City, N. C. (Ixia.) 

^Greiner, T., Specialist in vegetables, La Salle, 
N. Y. {Garden vegetables, as Artichoke, Aspara- 
gus, Bean, Cress, Corn Salad, Kohlrabi, Lettuce, 
Onion, Parsley, Parsnip.) 

*Gret, Robert M., Gardener, North Easton, Mass. 
(Numerous important orchid groups, as Cypripe- 
dium, Epidendrum, Lycaste, MaxiUaria, Masde- 
vallia, Odontoglossom, Oncidium, Orchid, PholcB- 
nopsis.) 
Gropp, H. H., Gladiolus specialist, Simcoe, Ont. 

( Gladiolus.) 
GuRNEY, James, Gardener, Mo. Botanical Garden. 
St. Louis, Mo. (Cacti.) 



*Hale, J. H., Nurseryman and pomologist, South 
Glastonbury, Conn. (Connecticut. Peach.) 

Halsted, Prof. B. D., Rutgers College, New 
Brunswick, N. J. (Diseases. Fungus.) 

Hansen, Geo., Landscape architect and botanist, 
Berkeley, Calif. (Epidendrum.) 

Hansen, Prof. N. E., Horticulturist, S. Dak. 
Exp. Sta., Brookings, S. Dak. (South Dakota.) 

Harris, Frederick L., Gardener, Wellesley, 
Mass. (Lisianthu^. Medinilla. ) 
♦Harris, W., Acting Dir. Dept. Public Gardens 
and Plantations, Kingston, Jamaica. (Mam- 
mee Apple, Persea, Pomelo and other tropical 
fruits.) 

Harris, W. K., Florist, Philadelphia, Pa. (Ficus 
elustica. Help on Lilium Harrisii.) 
♦Harrison, C. S., Nurseryman, York, Neb. 

(Pseudotsuga.) 
♦Hasselbring, Heinrigh, First Asst. Horticultur- 
ist, N. Y. Exp. Sta., Geneva, N. Y. (Iris, and 
most orchids from Gongora to Zygopetalum.) 

Hastings, G. T., formerly Asst. in Botany, 
Cornell Univ., Ithaoa, N. Y. ; now Science 
Teacher, Santiago, Chile. (Some tropical 
plants, €ts Berria, Bertholletia. A few grasses, 
as Hierochloe, Holcus, Hordeum.) 
*Hatfibld, T. D., Gardener, Wellesley, Mass. 
(Numerotis and varied contributions, as Gesnera, 
Gloxinia, Lachenalia, Leea, Macrozamia, (Enoth- 
era, Oxalis, Pelargonium.) 
*Hedrick, U. P., Asst. Prof, of Horticulture, 
Agricultural College, Mich. (Evaporation of 
Fruit. Prune.) 
^Henderson & Co., Peter, Seedsmen, New York, 
N. Y. (Bulbs. Eccremocarpus . Polianthes, 
Much proof and many suggestions.) 
^Henderson, Prof. L. F., Botanist, Idaho Exp. 
Sta., Moscow, Idaho. (Phacelia.) 

Herrington, a. H., Gardener, Florham Farms, 
Madison, N. J. (Chrysanthemum cocdneum. 
Hollyhock.) 
*Hews, a. H. Manufacturer of earthen ware. 
North Cambridge, Mass. (Pots.) 

Hexamer, Dr. F. M., Editor ^^ American Agri- 
culturist," New York, N. Y. (Several biograph- 
ical sketches, as Fuller, Harris, Thurber. ) 

Hicks, G. H., late of U. S. Dept. of Agric, 
Washington, D. C. (deceased). (Seed -testing.) 

Hicks, Henry, Nurseryman, Westport, L. I. (Li- 
gustrum . ) 

Higgins, J. E., Horticulturist and teacher, Hono- 
lulu, H. I. (Hawaiian Islands.) 

Hill, E. G., Florist, Richmond, Ind. (Begonia.) 
*HiTCHCOCK, A. S., Asst. Chief, Div. of Ag- 
rostology, U. S. Dept. Agric, Washington, 
D. C. (Most of the genera of grasses from 
E to Z.) 
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HoLLiSTER, £. J., Specialist in celery cultare, 
HoUey, Colo. {Celery,) 

HooPES, J08IAH, Nurseryman, West Chester, Pa. 
{Hedges.) 

HoRSFORD, Fred H., Nurseryman and specialist 
in Lilies, Charlotte, Vt. {Alpine Gardens. 
Lilium. Has read proof of many ar Holes on na- 
tive plants and hardy herbaceous perennials.) 

HuNN, Charles E., Gardener, Cornell Exp. Sta., 
Ithaca, N. Y. (Forcing of Vegetables. Mign- 
onette. Strawberry.) 

Huntley. Prof. F. A., Horticulturist, Idaho Exp. 
Sta., Moscow, Idaho. (Idaiho.) 

HuTCHiNS, Rev. W. T., Sweet Pea specialist, 

Springfield, Mass. (Sweet Pea.) 
*Irish, H. C, Horticulturist, Mo. Botanical Gar- 
den, St. Louis, Mo. (Capsicum. Lactuca. 
Pepper.) 

Jackson & Perkins Co., Nurserymen and spe- 
cialists in Clematis, Newark, N. Y. (Clem- 
atis.) 
*Jaenicke, Adolph, Manager propagating dept., 

J. L. Childs, Floral Park, N. Y. (Pnmula.) 
*Jefpers, a.. Editor ''Cornucopia," Norfolk, Va. 

(Kale. Potato.) 
•Jordan, A. T., Asst. Horticulturist, New Bruns- 
wick, N. J. (New Jersey.) 

JuNGHANNS, B. L., Poughkeepsie, N. Y. (Reseda.) 
•Eains, M. G., Horticulturist, School of Practical 
Agric. and Hort., Briar Cliff Manor, N. Y. 
(Minor vegetables , as Horse- Badish and Okra. 
Herbs f as Hyssopus, Origanum; also Ginsing 
and Glycyrrhisa.) 

Kearney, T. H., Div. of Veg. Phys. and Path., 
Dept. of Agric, Washington, D. C. (Three 
orchid genera, GrammangiSy Grammatophyllumf 
Habcnaria.) 
•Keller, J. B., Florist, Rochester, N. Y. (Many 
groups of hardy herbaceous perennials. Article 
on Herbaceous Perennials.) 
*Kelsey, Harlan P., Landscape architect, Bos- 
ton, Mass. (North Carolina plants, as Galax, 
Lcucotho'e and Paronychia.) 

Kennedy, P. Beveridoe, Horticulturist, Nev. 
Exp. Sta., Reno, Nev. {Many genera of grasses 
in Volx. I and II. Begonia. ) 

Kerr, J. W., Nurseryman, Denton, Md. {Mary- 
land. Help on Plum.) 

KiFT, Robert, Florist, Philadelphia, Pa. (Cut- 
flotcers. 

Kinney, L. F., Horticulturist, Kingston, R. I. 
(Celery.) 
*Knapp, Dr. S. A., Special commission U. S. 
Dept. Agric, Lake Charles, La. (Philippine 
Islands.) 

Laoer & Hurrell, Orchid cultivators, Summit, 
N. J. {Cattleya.) 



•Lager, John E., Orchid specialist, Summit, N. J. 

(Chicidium.) 
*Lake, Prof. E. R., Horticulturist, Ore. Exp. Sta., 

Corvallis, Ore. {Oregon.) 
Landreth, Burnet, Seedsman, Philadelphia, 

Pa. {David Landreth.) 
Lauhan, G. N., Instructor in Hort., Cornell 
Univ., Ithaca, N. Y. {Geranium. Impatiens,) 
^Lewers, Ross, Fruit-grower, Franktown, Nev. 

{Nevada.) 
Lonsdale, Edwin, Florist, Wyndmoor, Philadel- 
phia, Pa. {Conservatory.) 
Lord & Burnham Co., Horticultural architects 
and builders, Irvington - on - Hudson, N. Y. 
(Crreenhouse Construction.) 
LoTHROP & HiGGiNS, Dahlia specialists, East 
Bridgewater, Mass. {Dahlia.) 
♦Lyon, T. T., Pomologist, South Haven, Mich., 

CDied 1900) . ( Pear. ) 
♦McFarland, J. Horace, Horticultural printer 
and expert in photography, Harrisburg, Pa. 
(Border. Photography.) 
*McKay, Prof. A. B., Prof, of Horticulture and 
Station Horticulturist, Miss. Exp. Sta., Agri- 
cultural College, Miss. (Potato.) 
MoMiLLEN, Robert, Wholesale grower of migno- 
nette. Pearl River, N. Y. (Mignonette.) 
MoWiLLiAM, Geo., Gardener, Whitinsville, Mass. 
( Dipladenia . Luculia . ) 
♦^LkOOMBER, J. T., Fruit-grower, Grand Isle, Vt. 

(Peach.) 
MacPherson, James, Landscape gardener, Tren- 
ton, N.J. (Euphorbia . Has read proofs of sev - 
eral orc/ttd genei'a. ) 
•Manning, J. Woodward, Horticultural expert 
and purchasing agent, Boston, Mass. ( Pachy- 
sandra. Pyrethrum. Hardy herbs. Has read 
proofs of many groups of perennials.) 
Manning, Warren H., Lands'.'ape architect, 
Boston, Mass. {Herbaceous Perennials. Bock 
Gardens.) 
Mason, Prof. S. C, Dept. of Horticulture and 
Forestry, Berea College, Berea, Ky. (Labeling. 
Layering. ) 
*Ma8SEY, Prof. W. F., Horticulturist, N. C. Exp. 
Sta., Raleigh, N. C. (Fig. North Carolina.) 
Mathews, Prof. C. W., Horticulturist, Ky. Exp. 

Sta., Lexington, Ky. (Kentucky.) 
Mathews, F. Schuyler, Artist, Boston, Mass. 
(Color.) 
*Mathews, Wm., Florist and orchid grower, Utica, 
N. Y. ( Various rare and important orchids, 
as Gongora, Grammatophyllum, lonopsis, Lima- 
todeSf Miltonia, Pholidola.) 
Maynard, Prof. S. T., Prof, of Horticulture, Mass. 
Agr. Coll., and Horticulturist, Mass. Hatch 
Exp. Sta., Amherst, Mass. (Massachusetts,) 
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*Mead, T. L., Horticulturist, Oviedo, Fla. {Cri- 
num. Orange. Has helped in matters of ex- 
treme southern horticulture.) 
Meehan, Joseph, Nurseryman, Germantown, 

Philadelphia, Pa. . {Idesia.) 
Meredith, A. P., Gardener, South Lancaster, 
Mass. (Humea.) 

*MiscHB, Ehil, Asst. to Olmsted Bros., Land- 
scape Architects, Brookline, Mass. {Quisgualis.) 

*MooN, Samuel C, Nurseryman, Morrisyille, Pa. 
(Oak, Trees for ornament.) 

*MoRRiLL, BoLAND, Fruit-grower, Benton Harbor, 
Mich. {Peach.) 

*MoRRis, O. M., Associate Horticulturist, Okla. 
Exp. Sta., Stillwater, Okla. {Indian Territory 
Oklahoma,) 
MuNSON, T. v.. Nurseryman and grape hybridist, 

Denison, Tex. {Grape culture in the South.) 
McNSON, Prof. W. M., Horticulturist, Me. Exp. 
Sta., Orono, Me. {Maine. Vaccinium.) 

*Nehrling, H., Milwaukee, Wis. {Phcenix. Has 
helped on other plants cultivated in his garden 
at Gotha, Fla.) 

*Newburt, H. £., Specialist in tuberose culture. 
Magnolia, N. C. {Polianthes.) 

*Newell, a. J., Gardener, Wellesley, Mass. 
(Certain orchids f e.g., Odontoglossum.) 

*Norton, J. B. S., Botanical Assistant, Mo. Bo- 
tanical Garden, St. Louis, Mo. {Genera of 
Euphorhiaceee, Phyllanthus. Numerous botan- 
ical puzzles.) 
OosTOK, Colin, Gardener and orchid cultivator, 
Kimball Conservatories, Rochester, N. Y. 
{Dendrobium.) 

•Oliver, G. W., Div. of Gardens and Grounds, 
U. S. Dept. Agric, Washington, D. C. {Many 
articles on palms, aroids, succulents and rare 
plants, and much help on proofs, Alstroemeria, 
Amaryllis. Nepenthes. Ochna. Pennisetum. 
Petrea, Sarracenia. ) 

*Olmst£D, Jr., F. L., Landscape architect. Brook- 
line, Mass. {Park.) 

*0'Mara, Patrick, of Peter Henderson & Co., 
New York, N. Y. {Potting. Has read various 
important articles, suggested contributors and 
given other help,) 
Orpet, Edward O., Grardener, So. Lancaster, 
Mass. {Many articles. Border, Cyclamen, 
Dianthus, and certain orchids.) 
Parsons, Jr., Samuel, Landscape architect, New 

York, N. Y. {Lawn.) 
Peacock, Lawrence E., Dahlia specialist, Atco, 
N.J. {Dahlia.) 

*Pennock, F. M., Horticulturist, San Juan, Porto 
Bico . ( Porto Bico . ) 

♦Peterson, Wm. A., of the finn of P. S. Peterson 
& Son, Nurserymen, Chicago, 111. {Poionia.) 



Powell, Prof. G. Harold, Horticulturist, Del. 
Exp. Sta., Newark, Del. {Cherry, Delaware. 
Help on Peach, etc. ) 

*Powell, George T., Dir. School of Practical 
Agriculture and Horticulture, Briar Cliff 
Manor, N. Y. {Pear, Has read proofs of other 
important fruits.) 

Price, Prof. R. H., Horticulturist, Tex. Exp. 
Sta., College Station, Tex. {Texa^,) 

*Prince, L. B., Pres. Board of Regents, New Mex. 

Exp. Sta., MesillaPark, N. M. {Prince.) 

PuRDT, Carl, Specialist in California bulbs, 

Ukiah, Calif. {California native plants, as 

Brodicea, Calochortus^ Erythronium, Fritillaria.) 

*Rane, Prof. F. W., Horticulturist and Prof, of 
Horticulture, N. H. College, Durham, N. H. 
{New Hampshire,) 
Rawson, Grove P., Florist, Elmira, N. Y. {Lan- 

tana,) 
Rawson, W. W., Seedsman and market -gardener, 
Boston, Mass. '{Cucumber. Lettuce.) 

*Reasoner, E. N., Nurseryman and horticulturist, 
Oneco, Fla. {Many articles, and much help on 
extreme southern horticulture. Coesalpinia. Cocos. 
Guava. Kumquat, Lemon. Lime. Mango. 
Musa, Orange,) 

*Rehder, Alfred, Asst. at the Arnold Arboretum, 
Jamaica Plain, Mass. {Botany and culture of 
most of the hardy trees and shrubs.) 

^Roberts, Prof. I. P., Dir. College of Agric, Cor- 
nell Univ., Ithaca, N. Y. {Drainage. Fer- 
tility . Manure , Potato . ) 

*R0LF8, Prof. p. H., Botanist, S. C. Exp. Sta., 
Clemson College, S. C. {Eggplant. Florida. 
Okra. Onion*. Pineapple.) 

*RosE, J. N., Asst. Curator, U. S. Nat. Herb., 
Smithsonian Institution, Washington, D. C. 
( Agave. Prochnyanthes. ) 
Rose, N. Jonsson, Landscape Gardener, Dep't. 
of Park, New Y'ork, N. Y. ( Various exotics. ) 
Roth, Filibert, Asst. Prof, of Forestry, N. Y. 
State College of Forestry, Cornell Univ., 
Ithaca, N. Y. {Fagus.) 
RowLEE, Prof. W. W., Asst. Prof, of Botany, 
Cornell Univ., Ithaca, N. Y. {Definitions, 
Liatris. Salix,) 

*RoTLE, Mrs. Emily Taplin, Asst. Ed. ^ Rural 
New-Yorker," New York, N. Y. {Nepenthes.) 
Sargent, Prof. C. S. , Dir. Arnold Arboretum, 
Jamaica Plain, Mass. {Abies. Has read proof 
of Picea, Prunus, etc.) 
Seavet, Mrs. Frances Coplet, Landscape gar- 
dener, Brighton, III. {Railroad Gardening.) 

*ScoTT, Wm., Florist, Buffalo, N. Y. {Important flor- 
ists * plants and flowers, as Acacia, Convallaria, 
Cyclamen, Cytisus, Smilax, Metrosideros^ Peper- 
omia,Perilla,Pigueria,etc. Also Packing Flowers.) 
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Scott, Wm., Gardener, TarrytowB, N, Y. {Ber- 
ioUmia and other tender foliage plants.) 

Sehple, James, Specialist in China Asters, 
Bellevue, Pa. (Aster.) 

Sexton, Joseph, Founder of the pampas grass 
industry, Goleta, Calif. (Gynerium.) 

Shinn, Charles H., Inspector of Experiment 
Stations, Univ. of Calif., Berkeley, Calif. 
{California^ Fig^ Loganberry , Sequoia, etc.) 

Shore, Robert, Head Gardener, Botanical Dept., 
Cornell Univ., Ithaca, N. Y. (Various articles, 
as Acalypha, Bedding, Dichorisandra, Episcea, 
Fittonia, Symenophyllum. ) 
*Siebrecht, Henry A., Florist and nurseryman. 
New York and Rose Hill Nurseries, New Ro- 
chelle, N. Y. (Much help on rare greenhouse 
plants, particularly orchids and palms. Draccena . 
Ficus. Fuchsia. Gardenia. Ixora. Lapageria. 
Laurus. Nerium. Nepenthes. Puya.) 

SiMONDS, O. C, Landscape Gardener, Buena Ave., 
Chicago, 111. (Landscape Cemeteries.) 

Slingerland, Prof. M. V., Asst. Prof. Economic 
Entomology, Cornell Univ., Ithaca, N. Y. 
(Insecticides. Insects. ) 

Smith, A. W., Americus, Ga. (Cosmos.) 

Smith, Elmer D., Chrysanthemum specialist, 
Adrian, Mich. (Chrysanthemum.) 

*Smith, Irving C, Market- gardener, Green Bay, 
Wis. (Onion. Help on Kohl-Rahi, etc.) 

*Smith, Jared G., Dir. Hawaiian Exp. Sta., Hono- 
lulu, H. I. {Nearly all palms. Various other 
genera, as Centaurea, Cerastium, Cotyledon.) 

Spencer, John W., Fruit-grower, Westfield, Chau- 
tauqua Co., N. Y. (Grapes in the North. Help 
on important fruits.) 

Starnes, Prof. Hugh N., Prof, of Agriculture and 
Horticulture, Univ. of Georgia, Athens, Ga. 
( Georgia. Sweet Potato.) 

*Steele, E. S., Div. of Botany, U. S. Dept. Agric, 
Washington, D. C. (Perfumery Gardening.) 

Stinson, Prof. John T., Dir. Mo. Fruit Exp. Sta., 

Mountain Grove, Mo. {Arkansas.) 
Strong, Wm. C, Nurseryman, Waban, Mass. 
{Kenrick.) 

*Stubbs, W. C, Dir. La. Exp. Sta., Baton Rouge, 
La. ( Orange. ) 

*Stubenrauch, Arnold v., Fellow in Horticulture, 
Cornell Univ., Ithaca, N. Y. (Olive. Plum in 
California. Pilocarpus. Pimelea. Platycodofi.) 

*Taber, G. L., Nurseryman, Glen St. Mary, Fla. 
(Persimmon.) 
Tapt, Prof. L. R., Horticulturist, Mich. Agric. 
College, Agricultural College, Mich. (Green- 
house Heating. Hotbeds.) 

*Taplin, W. H., Specialist in palms and ferns, 
Holmesburg, Philadelphia, Pa. (Culture of 
many palms, ferns and foliage plants.) 



*Taylor, Frederic W., Dir. Dept. of Horticul- 
ture, Pan American Exposition, Buffalo, N. Y. 
(Nebraska.) 

*Taylor, Wm. a., Asst. Pomologist, Div. of Po- 
mology, Dept. of Agric, Washington, D. C. 
(Various articles on nuts, as Hickory, Pecan.) 

Thilow, J. Otto, of H. A. Dreer, Inc., Philadel- 
phia, Pa. (Leek. Muskmelon.) 

Thompson, C. H., formerly Asst. Botanist, Mo. 
Bot-anical Garden, St. Louis, Mo. (Some getiera 
ofca^ti, as Echinocereus, Epiphyllum.) 

Thorburn & Co., J. M., Seedsmen, New York, 
N. Y. (Hyacinth. Have read many proofs of 
bulbs, annuals, vegetables, herbs, etc) 

*TouMEY, Prof. J. W., Yale Forestry School, New 
Haven, Mass. (Arizona. Date. Opuntia. 
Boot- Galls.) 
Tracy, S. M., Horticulturist, Biloxi, Miss. (Mis- 
sissippi.) 

*Tracy, Prof. W. W., Seedsman, Detroit, Mich. 
(Cabbage. Lettuce. Michigan, Pea. Badish.) 

*Trelease, Dr. Wm., Dir. Mo. Botanical Gar- 
den, St. Louis, Mo. {Certain desert plants of 
the lily family, as Aloe, Apicra, Gasieria, 
Haworthia. Oxalis. Yucca. ) 

*Trioker, Wm., Specialist in aquatics, Dreer' s 
Nursery, Riverton, N. J. (Aquarium. Most 
Aquatics, as Limnanthemum, Limnocharis, Nym- 
phoBa, Nelumbo, Ouvirandra, Vi^^toria, etc.) 

*Troop, Prof. James, Horticulturist, Ind. Exp. 
Sta., Lafayette, Ind. (Indiana. Persimmon.) 
Turner, Wm., Gardener, Oceanic, N. J. {Forc- 
ing of Fruits. Mushroom.) 
TUTTLE, H. B., Cranberry -grower, Valley Junc- 
tion, Wis. {Cranberry.) 

*Underwood, Prof. L. M., Columbia University, 
New York, N. Y. (Botany of all ferns.) 

*Van Deman, H. E., Pomologist, Parksley, Va. 
(Date. Nut Culture.) 
Vauqhan, J. C, Seedsman and florist, Chicago 

and New York. (Christmas Greens.) ' 
ViCK, James, Horticulturist, Rochester, N. Y. 

( Malvaviscus. Melo thria . ) 
Voorhees, Prof. Edward B., Dir. N. J. Exp. 8ta., 
New Brunswick, N. J. {Fertilizers.) 

*Waldron, Prof. C. B., Horticulturist, N. Dak. 
Exp. Sta., Fargo, N. Dak. (North Dakota.) 
Walker, Prof. Ernest, Horticulturist, Ark. Exp. 
Sta., Fayetteville, Ark. (Annuals. Basket 
Plants. Heliotrope. Watering.) 

*Ward, C. W., Wholesale florist, Queens, L. I. 
(Pelargonium. Help oti carnation.) 

*Watrous, C. L., Nurseryman and pomologist, 

Des Moines, la. (Iowa. Pear. ) 
Watson, B. M., Instructor in Horticulture, Bus- 
sey Inst., Jamaica Plain, Mass. {Colchicum, 
Cu ttage. Forcing Hardy Pla n ts . House Pla n ts. ) 
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Watts, R. L., formerly Horticulturist of 
Tennessee Exp. Sta. Scalp Level, Pa. 
(Tennessee.) 
*Waugh, Prof. F. A., Horticulturist, Vt. Exp. Sta., 
Buriington, Vt. {Beet. Carrot. Cucumber. 
Greens. Lilium. Plum. Salad Plants. Ver- 
mont.) 

* Webber, Hebbert J., In charge of Plant Breed- 

ing Laboratory, Div. of Veg. Phys. and Path., 
Dept. of Agric, Washington, D. C. {Citrus. 
Pomelo. Murraya and other citrous genera. 
Plant' Breeding.) 
Wellhouse, Col. Fred, Fruit-grower, Fair- 
mount, Kans. {Kansas.) 

* Wheeler, C. F., Asst. Prof, of Botany, Michi- 

gan Agric. College, Mich. {Pyrolu.) 
Wheeler, H. J., Chemist, R. I. Exp. Sta., 

Kingston, R. I. {Lime.) 
Whitney, Milton, Chief. Div. of Soils, Dept. 

of Agric, Washington, D. C. {Irrigation. 

Soils.) 
Whitten, Prof. J. C, Horticulturist, Mo. Exp. 

Sta., Columbia, Mo. {Missouri.) 
*Whtte, R. B., Amateur, Ottawa, Out. {Hemero- 

callis. Lilium. Narcissus. Papaver.) 



*WiOKSON, Edward J., Prof, of Agricultural Prac- 
tice, Univ. of Calif., and Horticulturist, Calif. 
Exp. Sta., Berkeley, Calif. {Almond^ Apricot^ 
Cherry f Grape^ Lemon, Lime, Nectarine, Pear, 
etc., in California.) 

*WiEaAND, K. M., Instructor in Botany, Cornell 
Univ., Ithaca, N. Y. {Coreopsis. Cordyline. 
Cyperus. Draccsna. Juncus. Lysimachia. Musa. 
Myosotis. PotentiUa, Scirpus.) 
Woolson, G. C, Nurseryman, Specialist in hardy 
herbaceous perennials, Passaic, N. J. {Mer- 
tensia. Has read numerous proofs.) 
WoRTMAN, S. W., Mushroom -grower, Iselin, N. J. 
{Mushroom.) 

*Wright, Charles, Fruit-grower, Seaford, Del. 
{Peach. Help a» Delaware.) 
Wyman, a. p., Asst. to Olmsted Bros., Landscape 
Architects, Brookline, Mass. {Dirca, Epigcea, 
Exoehorda, Halesia, Hypericum, Kerria, Liquid- 
ambar, and other hardy trees and shrubs. Also 
Lathyrus, Lupinus.) 

•Yeomans, L. T., Fruit-grower, Walworth, N. Y. 
{Pear. Help an Evaporation of Fruits.) 

*Zirngiebel, Dents, Florist, Needham, Mass. 
{Pansy.) 



II. PARTIAL LIST OF THOSE WHO HAVE ASSISTED BY BEADING PBOOF, AND 

IN OTHEB WAYS 



Allen, R. C, Fruit-grower, Bonita, Calif. 
(Olive.) 

Alverson, a. H., Specialist in cacti, San Ber- 
nardino, Calif. {Cacti.) 

Ball, CD., Wholesale florist, Holmesburg, Phila- 
delphia, Pa. (Palms and decorative plants.) 

Barker, Charles, Fruit-grower, Milford, Del. 
(Peach.) 

Barker, Miohael, Editor "American Florist," 
Chicago, 111. {Many suggestions.) 

Bassett & Son, Wm. F., Nurserymen, Hammon- 
ton, N. J. (Native plants^ as Hibiscus.) 

Berger & Co., H. H., New York, N. Y. (Japa- 
nese and Californian plants. ) 

Bbtscher C, Florist, nurseryman and seeds- 
man, Canal Dover, Ohio. (Gladiolus.) 

Blanc, A., Seedsman and plantsman, Philadel- 
phia, Pa. (Cacti. Canna. Novelties.) 

BoARDMAN, S. L., Sec. Maine Hort. Soc, Augusta, 
Me. (Maine.) 

Braokett, Col. G. B., Pomologist, Dept. of Agric, 
Washington, D.C. {Hicoria. Hickory. Juglans.) 

Breok & Sons, Joseph, (Corporation), Seedsmen, 
Boston, Mass. (Portrait of Joseph Breck. ) 

Breese, J. S., Fayetteville, N. C. (North Caro- 
lina.) 



Brotherton, Wilfred, Mich. Wild Flowers, 
Rochester, Mich. (Native hardy herbaceous 
perennials.) 

Brown, O. H., Bordentown, N. J. (Aquatics.) 

BuDLONO & Son Co., J. A., Manufacturers of 
pickles and vinegar. Market -gardeners. Provi- 
dence, R. I. {Cucumber. Martynia.) 

Bush & Sons, Bushberg, Mo. (Grapes.) 

Caldwell, Geo. C, Prof, of Agric. Chemistry, 
Cornell Univ., Ithaca, N. Y. (Fertility. Ferti- 
lizers. Lime.) 

Clare, Miss Josephine A., Librarian, Dept. of 
Agric, Washington, D. C. (Information as to 
species after the date oj Index Kefoensis.) 

Clark, J. C, Dreer's nursery, Riverton, N. J. 
(Pansy.) 

Clinton, L. A., Asst. Agriculturist, Cornell Exp. 
Sta., Ithaca, N. Y. (Lim^.) 

CoviLLE, Frederick V., Botanist, Dept. of Agric, 
Washington, D. C. (Juniperus. Suggestions in 
various matters. ) 

Cranefield, Frederic, Asst. Horticulturist, 
Wisconsin Exp. Sta., Madison, Wis. (Irri- 
gation.) 

Dailledouze Bros., Wholesale florists, Flatbush, 
Brooklyn, N. Y. (Mignonette.) 
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Dailet, Charles L., Fruit-grower, Salem, Ore. 
(Prune,) 

Danby, Charles £., Prune -grower, Salem, Ore. 
{Prune.) 

Dandridge, Mrs. Danske, Amateur, Shepherds- 
town, W. Va. (Hardy plants,) 

Darlington, £. D., Superintendent of Trials, 
Fordhook Experimental Farm, Doylestown, Pa. 
(Pea,) 

Davenport, Geo. E., Botanist, specialist in ferns, 
Medford, Mass. (Several genera of ferns,) 

Day, Miss Mary A., Librarian, Gray Herbarium of 
Harvard Univ. , Cambridge, Mass. (Rare hooks.) 

Devron, Dr. G., Amateur in bamboos, New Or- 
leans, La. (Bamboo.) 

Dock, Miss M. L., Lecturer on plant life, for- 
estry and village improvement, Harrisburg, 
Pa. (Bartram,) 

Dosch, H. £., Seo'y State Board of Hort., 
Hillsdale, Ore. (Oregon,) 

Downer's Sons, J. S., Fruit-growers, Fairport, 
Ky. (Kentucky,) 

Dreer, Henry A. (Inc.), Seedsmen and Plants- 
men, Philadelphia, Pa. (Many and varied 
serviceSf especially in aquatics, ferns, foliage 
plants and rare annuals,) 

Elliot, J. Wilkinson, Landscape architect, 
Pittsburg, Pa. (Kochia, Oak, and some herba- 
ceous perennials.) 

Ellw ANGER & Barry, Nurserymen, Rochester, 
N. Y. (Hardy plants,) 

Fields, John, Dir. Agr. Exp. Sta., Stillwater, 
Okla. (Oklahoma), 

Fisher, Dr. Jabez, Fruit-grower, Fitchburg, 
Mass . ( Massachusetts . ) 

Ganong, W. F., Prof, of Botany, Smith College, 
Northampton, Mass. (Cacti, and many sugges' 
iions, ) 

GiPPORD, John C, Asst. Prof, of Forestry, Col- 
lege of Forestry, Cornell Univ., Ithaca, N. Y. 
(Poinciana,) 

Goodman, L. A., Fruit-grower, Kansas City, Mo. 
(Missouri.) 

Haluday, Bobt. J., Florists, Baltimore, Md. 
(Azalea, Camellia.) 

Harris, J. S., Fruit-grower, La Crescent, Minn. 
(Minnesota.) 

Heiges, S. B., York, Pa. (Pennsylvania,) 

Heiss, J. B., Florist, Dayton, Ohio. (Palms.) 

Heller, A. A., Botanist, Lancaster, Pa. (Porto 
Bico.) 

Hbwson, Wm., Orchid grower for Wm. Scott, 
Buffalo, N. Y. (Odontoglossum. Oncidium.) 

Hill, Robert T., U. S. Dept. Agric, Washing- 
ton, D. C. (Porto Rico,) 

HosMER, A. W., Botanist, Concord, Mass. (Po- 
ly gala. ) 



Hutt, H. L., Prof, of Horticulture, Ont. Agric. 
College, Guelph, Ont. (Kale. Kohlrabi.) 

Jack, Mrs. Annib L., Chateuguay Basin, Prov. 
Que. (Native plants,) 

Jennings, E. B., Specialist in pansies, South- 
port, Conn. (Pansy.) 

Jones, Rev. 0. J. K., Los Angeles, Calif. (Vari- 
ous Calif omian plants.) 

Jordan, Dr. W. H., Dir. N. Y. Exp. Sta., 
Geneva, N. Y. (Fertility, Fertilisers.) 

Eedzie, Dr. R. C, Prof, of Chemistry, Mich. 
Agric. College, Agricultural College, Mich. 
(Fertility, Fertilisers. Lime.) 
•King, F. H., Prof, of Agricultural Physics, Univ. 
of Wisconsin, Madison, Wis. {Irrigation, 
Mulching, etc.) 

Latham, A. W., Secretary Minn. Hort. Soc, 
Minneapolis, Minn. (Minnesota.) 

Leib, S. F., Prune -grower, San Jos6, Calif. 
(Prune.) 

Lindley, J. Van, Nurseryman, Pomona, N. C. 
(North Carolina.) 

Lupton, J. M., Market -gardener, Gregory, L. I. 
(Cabbage.) 

Lyon, Wm. S., Census Bureau, Washington, D. C. 
(Palms.) 

MacDowell, J. A., Nurseryman, City of Mexico, 
Mex. (Cacti.) 

Maoparlane, Prof. J. M., Dir. U. of P. Botanic 
Garden, Philadelphia- Pa. (Nepenthes. Pin- 
guicula.) 

Mackenzie, R. R., Secretary J. M. Thorbum 
& Co., New York, N. Y. (Many important bulbs.) 

Makepeace, A. D., Cranberry -grower. West 
Barnstable, Mass. (Cranberry.) 

Manda, W. a.. Horticultural expert. South 
Orange, N. J. (Orchid pictures.) 

Manning, Jacob W., Nurseryman, Reading, Mass. 
(Dried specimens of herbaceous perennial plants.) 

Manning, Robert, Sec. Mass. Hort. Soc, Bos- 
ton, Mass. (Biographical sketches. Horticul- 
ture. ) 

Maxwell Bros., Fruit-growers, Geneva, N. Y. 
(Quince.) 

May, John N., Florist, Summit, N. J. (Florists* 
Flowers.) 

McDowell, Prof. R. H., Agriculturist and hor- 
ticulturist, Nev. Exp. Sta., Reno, Nev. (Ne- 
vada,) 

McTear, John, Gardener, Montecito, Calif. 
(Some plants cult, in Calif.) 

Meehan, Thos., Nurseryman, Germantown, Pa. 
(The article '^Horticulture.") 

Meriam, Dr. Horatio C, Salem, Mass. (Pceonia. 
Pa [Hirer. ) 

Miller, E. S., Specialist in bulbs. Floral Park, 
L. I. (if any articles on bulbs.) 
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Moon, Wh. H., Nurseryman, Morrisville, Pa. 

(Pennsylvania,) 
MooRHEAD, James B. , Specialist in Cacti, Cactus 

Farm , Moorhead , Tex . ( Cacti . ) 
M08E8, Wallace B., Fruit-grower, West Palm 

Beach, Fla. {Orange. Pineapple,) 
HuDGE, W. S., Hartland, 'N. Y. (Muskmelon,) 
Nanz & Neuner, Florists, seedsmen, and nur- 
serymen, Louisville, Ky. (Kentucky.) 
Nash, Geo. V., Asst. N. Y. Hot. Garden, Bronx 

Park, N. Y. (Genera of grasses.) 
Nickels, Miss Akna B., Specialist in Cacti, 

Laredo, Tex. (Certain genera of Cadi,) 
Ohmer, Nicholas, Fruit-grower, Dayton, Ohio. 

(Ohio.) 
Parsons, Samuel B., Nurseryman, Flushing, 

L. I. (The articles ^Horticulture" and ^ Po- 

fnology." 
PsNDEROAST, W. W., Pres. Minn. Hort. Soc, 

Hutchinson, Minn. (Minnesota.) 
Pbbicat, Alphonse, Gardener, West Philadel- 
phia, Pa. (LcBliocattleya.) 
PiERSON, F. B., Nurseryman, Tarrytown-on- 

Hudson, N. Y. (Bulbs.) 
Baoan, W. H., Diy. of Pomology, Dept. of Agric, 

Washington, D. C. (Indiana.) 
Bea, Frederic J., Nurseryman, Norwood, Mass. 

(Polemonium.) 
Bbbmann, Jeremiah, Lincoln, Nebr. (Philippine 

Islands.) 
BiDER, Prof. A. J., Philadelphia, Pa. (Cranberry.) 
BoBiNSON, Prof. B. L., Curator Gray Herbarium 

of Harvard Univ., Cambridge, Mass. ( Various 

articles on native plants.) 
BoBiNSON, John, Author of ^ Ferns in their Homes 

and Ours," Salem, Mass. (Several articles ot» 

ferns.) 
Bock, John, Fruit-grower, Niles, Calif. (Plum. 

Prune.) 
Boss, J. J., Fruit-grower, Seaford, Del. (Peach.) 
Sander & Co. (A. Dimmock, Agent), New York, 

N. Y. (fiecent importations, particularly or- 
chids and palms.) 
Sandiford, Bobert, Specialist in pelargoniums, 

Mansfield, Ohio. (Pelargonium.) 
ScHULTHEis, Anton, Florist, College Point, N. Y. 

( Woody plants from Australia and the Cape, as 

Erica.) 
ScooN, C. K.,. Fruit-gfrower, Geneva, N. Y. 

{Cherry,) 



ScRiBNER, F. Lamson, Agrostologist, Dept. of 

Agric . , Washington , D . C . ( Oenera of grasses . ) 
Sears, Prof. F. C, School of Horticulture, 

Wolfville, Nova Scotia. (Canada.) 
Shadt Hill Nursery Co., Boston, Mass. 

(Herbaceous perennials.) 
Shaw, Thos., Prof, of Animal Husbandry, Univ. of 

Minn., Minneapolis, Minn. (Medicago. Meli- 

lot%ks.) 
Shinn, J. C, Fruit-grower, Niles, Calif. (Pear.) 
SiEVERS, John H., Specialist in pelargoniums, 

San Francisco, Calif. (Pelargonium. ) 
Slatmaker, a. W., Fruit-grower, Camden, Del. 

(Delaware.) 
Small, John E., N. Y. Botanical Garden, Bronx 

Park, N. Y. (Polygonum.) 
Soltav, Chris., Grower of pansy seed, Jersey 

City, N. J. (Pansy.) 
Stanton, Geo., Ginseng specialist. Summit, 

N. Y. (.Ginseng.) 
Steele, W. C, Horticulturist, Switzerland, Fla, 

(Orange, etc.) 
Storrs & Harrison, Nurserymen, Painesville, 

Ohio. (Various plants.) 
Sturtevant, Edmund D., Specialist in aquatics, 

Station £., Los Angeles, Calif. (Aquatics.) 
Suzuki & Iida, Yokohama Nursery Co., New 

York, N. Y. (Japanese plants.) 
Thompson, Mrs. J. S. B., Spartanburg, S. C. 

(Perfumery Gardening.) 
Thurlow, T. C, Nurseryman and specialist in 

pffionies. West Newbury, Mass. (Pcdonia.) 
Todd, Frederick G., Landscape architect, Mon- 
treal, P. Q. (Hardy trees and shrubs.) 
Troth, Henry, Photographer of plants and 

landscapes, Philadelphia, Pa. ( Photography.) 
Vice's Sons, James, Seedsmen, Bochester, N. Y. 

(Various plants.) 
Webb, Prof. Wesley, Dover, Del. (Delaware.) 
Wedge, Clarence, Fruit-grower, Albert Lea, 

Minn. (Minnesota.) 
Whilldin Pottery Co., Philadelphia, Pa. (Pots.) 
White, J. J., Cranberry -grower. New Lisbon, 

N. J. (Cranberry.) 
WiLLARD, S. D., Nurseryman, Geneva, N. Y. 

(Important fruits, as Cherry. ) 
Wittbold Co., The Geo., Florists, Chicago, 111. 

(Palms and ferns. Nephrolepis Wittboldi.) 
YouNQ, B. M., Specialist in nut culture, Morgan 

City, La. (Pecan.) 



ABBREVIATIONS 



I, OF GENERAL EXPRESSIONS 

cult cultivated, etc. 

diam diameter 

E east. 

ft feet. 

in inches 

N north. 

S south. 

trop tropics, tropical. 

fV west. 

//. OF BOTANICAL TERMS 

fl flower. 

fts flowers. 

fid flowered. 

fr fruit. 

h height. 

//. leaf. 

Ift leaflet. 

Iv8 leaves. 

8t stem. 

8t8 stems. 

syn synonym. 

var variety. 

III. OF BOOKS AND PERIODICALS 

To aid the student in the verification of the 
work, and to introduce him to the literature of the 
various subjects, citations are made to the por- 
traits of plants in the leading periodicals to 
which the American is most likely to have access. 
These references to pictures have been verified as 
far as possible, both in the MS. and in the proof. 
A uniform method of citation is much to be de- 
sired, but is extremely difficult, because periodi- 
cals rarely agree in methods. With great reluc- 
tance it was decided to omit the year in most 
cases, because of the pressure for space, but the 
student who lacks access to the original volumes 
may generally ascertain the year by consulting the 
bibliographical notes bolow. 

An arbitrary and brief method of citation has 
been chosen. At the outset it seemed best to indi- 
cate whether the cited picture is colored or not. 
This accounts for the two ways of citing certain 
publications containing both kinds of pictures, 
as The Garden, Revue Horticole, and Gartenflora. 



The flgures given below explain the method of 
citation, and incidentally give some hints as to 
the number of volumes to date, and of the number 
of pages or plates in one of the latest volumes. 

A few works of the greatest importance are 
mentioned elsewhere by way of acknowledgment 
(p. xv). The standard works on the bibliography 
of botany are Pritzers Thesaurus and Jackson's 
Guide to the Literature of Botany ; also, Jackson's 
Catalogue of the Library of the Royal Botanic 
Gardens, Eew. 



A.F. 



A.G. 



B. 



B.B. 



B.F. 
B.H. 



B.M. 



B.R. 



D. 



Em. 



F.C. 



The American Florist. Chicago. A trade 
paper founded August 15, 1885. The vol- 
umes end with July. Many pictures re- 
peated in'^Gng.** (14 :1524=vol. and page. ) 

American Gardening. New York. Represents 
14 extinct horticultural periodicals, includ- 
ing The American Garden (1888-1890). 
Founded 1879(!) (20:896=vol. and page.) 

The Botanist. Edited by Maund. No years 
on title pages. Founded 1839. 8 vols., 
50 colored plates in each vol. (8:400= 
vol. and col. plate.) Cumulative index. 

Britton & Brown. An illustrated Flora of 
the Northern U. S., etc. New York. 
1896-1898. (3 : 588=^01 . and page. ) 

SeeF. 

La Belglque Horticole. Ghent. 35 vols. 
(1851-1885.) 

Curtis' Botanical Magazine. London. 
Founded 1787. The oldest current peri- 
odical devoted to garden plants. The 
vol. for 1899 is vol. 125 of the whole 
work. Index to first 107 volumes by E. 
Tonks. London. (7690=col. plate.) 

Botanical Register (1815-1847). Vols. 1-U 
edited by Edwards: vols. 15-^ by Lind- 
ley. In vols. 1-23 the plates are num- 
bered from 1-2014. In vols. 24-33 they 
are numbered independently in each vol. 
There are 688 plates in vols. 24-33. **An 
Appendix to the First Twenty-three Vol- 
umes" (bound separately or with the 
25th vol.) contains an index to the first 
23 vols. An index to vols. 24-31 may bo 
found in vol. 31. (33:70=:vol. and col. 
plate.) 

Dana. IIow to Know the Wild Flowers. 
Now York. 1893. (298=page.) 

Emerson, G. B. Trees and Shrubs of Mas- 
sachusetts. Boston. 2 vols. 149 plates. 

The Florist. London. 1840-1884. (1884: 
192=year and page pp. col. plate. ) Editors 
and title pages changed many times. 
Known as the Florist, Florist's Journal 
and Florist and Pomologist. Sometimes 
improperly called British Florist. 

Floral Cabinet. Knowles & Westcott. Lon- 
don. 1837-1840. (3:137 vol. and ooL 
plate). 



(xiv) 



ABBREVIATIONS 



XV 



F.E. 



P.J. 
P.M. 



P.P. 
F.R. 



P. S. 



G.C. 



G.P. 
O.M. 



Gn. . 



Gng. . 

Gt. . . 



G.W.F. 
HBK. 

l.H. . 



J.H. 



The Plorists' Exchange. New York. A 
trade paper, whose pictures sometimes 
are repeated in ^A.Q." Founded Dec. 8, 
1888. ( 11 : 1298=vol. and page. ) 

SeeF. 

Floral Magazine. London. Series I. 1861- 
1871, 8vo. Series II. 1872-1881, 4to. 
(1881:450:=year and col. plate.) 

SeeF. 

Florists' Review. Chicago. A trade paper. 
Vol. 1, Dec. 2, 1897, to May 26, 1898. Two 
vols, a year. (4:660=^vol. and page.) 

Flore des Serres. Ghent. (1845-1880.) 
Inconsistent in numbering, but the plate 
numbers are always found on the plate 
itself or on the page opposite. Valuable 
but perplexing indexes in vols. 15 and 19. 
(23 :2481s vol. and col. plate.) 

The Gardeners' Chronicle. London. Se- 
ries I. (1841-1873) is cited by year and 
I»age. Series II. or "New Series" (1874- 
1886), is cited thus: II. 26:824»8erie8, 
volume and page. Series III. is cited 
thus: III. 26:416. Two vols, a year, be- 
ginning 1874. A select index is scattered 
through 1879 and 1880. Consult II. 
12:viii (1879), and similar places in sub- 
sequent vols. 

Garden and Forest. New York. 1888-1897. 
( 10 :518s vol. and page. ) 

Gardeners* Magazine. London. Ed. by 
Shirley Hibberd. Founded 1860. Vols. 
31-42 are cited. (42:872»voI. and page.) 

The Garden. London. Founded 1871. Two 
vols, a year. (56:1254=vol. and col. 
plate. 56, p. 458ssvol. and page contain- 
ing black figure.) An Index of the first 
20 vols, was separately published. Com- 
plete Index of Colored Plates to end of 
1897 in vol. 54, p. 334. 

Gardening. Chicago. Founded Sept. 15, 
1892. Vols, end Sept. 1. (7 :381s vol. 
and page.) 

Gartenflora. Berlin. Founded 1852. (Gt. 
48 :1470s vol. and col. plate. Gt. 48, p. 
670=vol. and page containing black 
figure.) 

Goodale's Wild Flowers of America. Bos- 
ton, 1886. (50scol. plate.) 

Humboldt, Bonpland & Eunth. Nova 
Genera et Species, etc. Paris. 1815-25. 
7 vols. Folio. 

L'lIIustrationHorticolo. Ghent. (1854-1896.) 
(43 :72s vol. and col. plate. ) The volumes 
were numbered continuously, but there 
were 6 series. Series I.s 1854-63. Se- 
ries II.-=:1864-69. Series 1II.=1870-80. 
Series IV. = 1881-86. Series V. = 1887- 
93. Series VI.sl894-96. The plates 
were numbered continuously in the first 
16 vols, from 1 to 614: iu vols. 17-33 
they run from 1 to 619: in series V. from 
1 to 190: in Series VI. they begin anew 
with each vol. Valuable indexes in vols. 
10 and 20. Series V. in 4to, the rest 8vo. 

Journal of Horticulture. London. Founded 
in 1848 as The Cottage Gardener. Series 
III. only is cited, beginning 1880. (III. 
39 :504s series, vol., page.) 



K.W. 
L. . 



L.B.C. 



Lind. . . . 
Lowe . . . 

M 

M.D.G. . . 
Mn. . . . 



N. . . 
P.F.G. 
P.G. . 
P.M. 



See P. C. 

In vol. 1 of this work, sometimes means 
Lindenia, sometimes Lowe's Beautiful 
Leaved Plants. See ** Lind. " and " Lowe. " 

The Botanical Cabinet. Loddiges. 1817- 
33. 100 plates in each vol. Complete 
index in last vol. (20:2000svol. and col. 
plate. ) 

Lindenia, Ghent. Founded 1885. Folio. 
Devoted to orchids. 

Beautiful Leaved Plants. E. J. Lowe and 
Howard. London. 1864. (60scol. plate. ^ 

A. B. Freeman-Mitford. The Bamboo Gar- 
den. London. 1896. (224spage.) 

MiSUer's Deutsche GKrtner-Zeitung. Erfurt. 
Founded 1886. ( 1897 :425syear and page. ) 

Meehan's Monthly. Germantown, Phila- 
delphia. Founded 1891. (9:192 s vol. 
and page opposite col. plate. ) 

Nicholson. Dictionary of Gardening. Vols. 
1-4 (1884-1887). Vol. 5_in preparation. 

Lindley & Paxton. Flower Garden. Lon- 
don. 1851-53. 3 vols. 4to. 



1885-90. 



R. . 
R.B. 



. . Popular Gardening. Buffalo. 
(5 :270s vol. and page.) 

. . Pazton's Magazine of Botany. London. 
1834-49. 1(16:376= vol. and page oppo- 
site col. plate.) Vol. 15 has index of first 
15 vols. 

. . Reichenbachia. Ed. by Fred. Sander. Lon- 
don. Founded 1886. Folio. 

. . Revue de THorticulture Beige et Etrang^re 
Ghent. Founded 1875 f (23 :288s vol. and 
page opposite col. plate. ) In the first vol. of 
the Cyclopedia *^R.B." sometimes means 
Belgique Horticole, but the confusion is 
corrected in later vols., where Belgique 
Horticole is abbreviated to *^B.H.'' 

. . Revue Horticole. Dates from 1826, but 
is now considered to have been founded in 
1829. (1899:596syear and page opposite 
col. plate. 1899, p. 596syear and page 
opposite black figure.) 

S Schneider. The Book of Choice Ferns. 

London. In 3 vols. Vol. 1, 1892. Vol. 2, 
1893. 

S.B.F.G. . Sweet British Flower Garden. London. 
Series I., 1823-29, 3 vols. Series II., 
1831-38, 4 vols. 

. . Semaine Horticole. Ghent. Founded 1897. 
(3:548syear and page.) 

. . Semaine Horticole. Erroneously cited in 
this fashion a few times in first vol. 



R.H. 



S.H 
S.M 
S.S. 



id. "» . • • 

V. or V. M. 



Sargent. The Silva of North America. 
13 vols. Vol. 1, 1891. Vol. 12, 1898. 
(12 :620s vol. and plate, not colored.) 

Slebold & Zuccarinl. Flora Japonica. Vol. 
1, 1835-44. Vol. 2 by Miquel, 1870. 
(2 :150s vol. and plate.) 

Vick's Magazine. Rochester, N. Y. Founded 
1878. Vols, numbered continuously 
through the 3 series. Vols, begin with 
Nov. (23:250=vol. and page.) Some- 
times cited as "Vick." 



«% Additional abbreviations and explanations will be found in the introductory pages of Vol, I, 



Cyclopedia of American Horticulture 

HABALUB. SeeiVewmMrt. ptftnt, lUled to N.ubrLna. Mei. F.S. 2:p1. 4. tor AprU.-JV. 

HXOtLIA (Karl von NBgall, late professor of bot- red, rollow-.i»ited' Inside. R H JM8, p. IM and '™l. ptsie. 

any .1 Munich). ff«.n«rd««. About halt a doien Pnr picture, of v.rlMiM .nd hybrids, Me F.S. 19;H17l-S; 10. 

tropicjBl American herbs allied to Aohimenes, but the *•""* L. H, B, 

fls. ""fKed alleraately In a leafless tsmiiQal P"iicle HaOBllO-iCHUIBBBB Is a trade name mentlODeil 

(in Achlmenes the lis are axtllaryl. Because of the „^d<:T SV^g^U-. 

They are warmhouse subjents, propsgatlog by stolons 5&VDtHA (Japanene name), Berbtriddeea. A 

or offsets. In cultivalloQ the plants are oftener CBlleci small, tender shrub, with bright red or white berries, 
Oesuerias than Ntegelias, but they are distlngulBhed said to be cult, in every little garden in Japan. "At a 
from that genus In usually having an annular or ring- distance, aays Kempfer, it bas a reed-like appearance, 
like disk at the base ot the corolla, rather than a deeply many simple stems springlnK up from the same root, 
lobed disk. Tubers usually none. Nregelias hybridiie which are ijranched toward the top onlv, and are terml- 
with other Qeanerias. One hybrid race is known as anted with a pyramidal panicle of red berries the eIbb 
NBgelio-Achlmenes and another (P. 8. 10:987-8) as of a pea."-B.M. The stems are about as thick »b a fln- 
Mandirola. L. H. B. ger. The (olia(-e Is evergreen, and graceful at all times, 

In general, the cultural methods given under Ges- being twice or thrice temately cut. The young growtli 
ntria suit Nfegellas well. The bulbs should be stored Is prettily tinged with red, and the bases of the lower 
in the pots in which they have been grown. It is a bad stalks are often swollen Into red globular bodies, 
plan to keep any bulbs or tubers of the Oesnerlacet? In The fls. are small, numerous, while and panirleil. 
dry sand in a dry store-room. After being well ripened, 
Nngeila bulbs should be kept la the greenhouse i ' 
the benches. Keep them out ot the drip, but 
them occasionalty. ip, q. Hattie 

A. Fli. nearln »eari«^ or briek-rt^, marked 
Khile. 

danabuloa, Lind. (Geinirta rinHabarina, L: 
Fine winter-blooming plant. lH-2 ft. tall, soft-t 
Ivs. round-ovate and cordate, crenate-dentate, tht( 
Rreen, with red or purplish hairs: fia. about 1] 
long, hanging un the ends of spreading pedicels 
LiDus-tnbular to the very Ijase, the calyx-lobes acut 
spreading, the short corolla-lobeB unequal and ot 
Ihe flower clnnabar-reil or nearly scarlet on the i 
Bide, hut paler and spotted on the under side. 
B.M. 5036. Lowe, 33. 

yrllow. 

Mbrlna, Kegel {Oeiniria Eebrinn, Pait.). 
1454. Much like the al>ove, but brighter colored 
dotted below, and yellow within and on the under 
calyi-lobes short and appresaed : corolla contr 
rowards the base, whereas they are gibbous or sv 
to the very base In !f. einnabarina , Brazil. 
3940. B.H. 38:16. P.M. 371.-A flne plant, ot i 
there are several forms. The commonest sp< 
Names belonging here are Getntria regalii and 
O. ipUndent. 

ft^llnnuridM, Hort. Hybrid of JV. zebrina and 
Achlmenes or Gloxinia (said to be with A. glox- 
iHiafhra): Bs. very large (often 2 in. long), yel- 
lowish rose on the outside, yellow and rose- 
spotted on the Inside, the segments clear rose. 
AAA. Fh. ichitt, ertam color or roat. 

UBAbllte, Decne. (If. multifldra, Book.]. Fls.' 
or cream color, numerous, hanging, the tube ci 
and not much swollen, the obtuse lobes sabe 

plant bearing long, glandular hairs In addition t. 

velvety covering: otherwise much like ^. itbrina. 1*54. MauBelU «ebtlna. 

Hex. B.M. 50S3, F.S. 12:1192 |as Achimenet [Nage- fleneraUy Icnowa as a Qesuerla. 

(iol amabilit). O.C. III. 92:413. -The tenable name of 

this species Is usually held to be Hooker's JV. mvlli- This shrub is rarely grown North under glass. Pot- 

Itora, which dates from 1858; hat Decalsne's JV^. amab- grown plants or seeds are procurable from Japanese 

tlis, or J¥^.a«a6iJi», Hort., is older. dealers. The seeds are said to be of an uncommon 

Itydnthln*, Carr. Of horticultural origin, probably shape, beingconveion oneslde and concaveon the other, 
a hybrid: fls. white or rose, in a very compact pyra- The genus contains but one species. It Is the only erect- 

mldal panicle. B.H, 1877:29. RTowing shrub In the barberry family outsideofBerberis. 

IT. ttUgida. on. Fls. vermlUon i Ivi. Urge, oval, deeplr Itagrees withlheeommon barberriesln havingestaroens 
lootlied. Hex.— AT. amltidna, Reoel. Contlnuoiu-tlowerina and an Indehlscent berry, but tbe fls. are differently 
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i 6, N. Jon^nilla: e, If. posllciu. 



aa. N. PumdoNsr 
colored and tbe BepBla morenumerous. Therp Bre kboat 6 

peUtfl. lint the numerous Hepala gradually pus Int^i petals, 
the outer ones beiag small, ktv^k ai«J leathery, the iuner 
larger and whiter. Ovules 2, ascending from Ibe base. 

domlttick. Thunb. Dofleribed above. Lfts. entire. 
Japan and Cbiaa. B.M. 1109. Go. 2:1, p. 329; 5S, p. n. 
W. M. 

Xa^ina domeitifa ii an old favorite In S. Calir.. 
and many fair-siied speciiuens may be seen, thoufrti 8 
ft. high is the largest the writer can call to miod now. 
Ot late years tbe Rale of Nandina bas been very slight, 
as it is not very desirable, except for its general effect 
as a Khnib, and It takes Home yearn Id make a show. 
Many taster growers and better bloomers have taken 
its place. It docs not produce sufllcient {ollage; the 
Btem is alwayn bare, leaving an indistinct whorl of Ivs. 
at the extreme top. The lis. are lacon!<picuoua. It is of 
eany calliire, and doeK liest in a position shaded from 
the »iin during the hotter part of the day. It alools 
very freely, and (or this reason la somewhat used <u 
shrubberies, where Its otherw 



NARCISSUS 

HAKCtsane lold name, thought by some to be de- 
tlvert from the story of the youth Karciasus, and by 
others from the Greek word (or narcotic, in allusion 1o 
the narcotic poisonous properties of the plant ). Ama- 
rfUidice/r. JIate XX. Figs. 1455-1462. Nar ^jts.l .rt, 
amongst the choicest of hardy spring- Howe ring plantH.. 
They have long been favorites. In recent years some ot 
the specie.* have come into prominence as subjects for 
winter forcing. Baker, in bis Handbook of the Amarvl- 
llden, 1888, feduees the species to 16, bat garden au- 
thors usually recognise thrice that many. They ai^ 
mostly native to southwestern Europe and the Medi. 

' in region. The peculiar characterislie of the' 

 '" *' ispicuous crown or short tube In the 

tnroai or tiie corolla, with which the stamens are not 
united. The flowers (Fig. 1460) have 6 spreading seg- 
ments, R of which are exterior; stamens 6, attached totlib 
corolla-tube; fls. single or several from a dry spalhe, 
usually standing at an angle on the pedicels; bulbs tunl- 
cated, [he outer scales dark-colored ; fr. a thin debis- 
cingeapsule,canlaining nearly globnlaror angular seeds; 
lv8. linear or even swi-like, appearing with the flowers. 
Narcissi are ep ring-blooming bulbs, most of them per- 
fectly bardy in the northern states and capable ot being 
naturaliied in cool and grassy places. Some of the 
species are popular bulbs tor wini«r forcing. The gemii^ 
'"'•''t^F ""' P-*'"'"'' ' "•*'r-''"TrB-dlll'"1 »nd Jonimila. 
There are aununn-flowering species, bnt ttiey are- llttltf 
known to cultivators. These autijinn bloomers are of 3 
species: !f. viridHJorut, Schousb., Bs. gr^n tbroughoiit, 
Ivs. nearly terete and usually not appearing with the fls.; 
N. terotiimt, Linn., pure white with yellow corona, the 



Narcissi Is 



ingal 
SpacI 
yello' 



SAPOLEAHA (atler Napoleon Bonaparte). MyHA- 
ceir. XapoltoHa imptrialis is a truly Imperial plant, 
and worthy of being named after the distinguished 
military leader. It is a tropical African tree, with 
flowers that at once suggest a royal crown. They look 
something like a gorgeous passion flower, with equally 
rich though different coloring, and the same simpli- 
city and svmmetrv of design expressed iu the same 
rloh multiplicity ot detail. They are shaped like a 
saucer, about 2 Inches la diameter, and the dominant 

within the other, the Inner one smaller. The rim of 
the saucer is broken up Into about :t.'i blunt teeth, all 
regukr and formal, each one witli a plait running down 
the back to the center of the saucer, and cacli tooth mi- 
nutely serrate around its margin. In tbe bottom of the 
saucer is a circular fringe of greea threads, all of equal 
length and Qucnesn, springing from the base ot tbe 
larger crown. This fringe is displByed against a rich, 
dark red background, which imitates In outline the 
toothed rim of tbe saucer, and colors perhaps three- 
fourth a of the bottom ot (he saucer. In the Flora of 
Tropical Africa the fls. are said to be red. while or blue. 
Elsewhere it is staled that the fls. turn bluish as they 
d"cay. This interesting tree seems never to have been 
nifered in Aroerira, but is probably procurable frnpi 
Europe. B.M. 4:t87. ti.C. lB44;78n. R.H. IH.W, p. 301. 



9 sDatbe. Natural al 



NARCISSI'S 
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V used. In this coantr; 



garden N»r 



Tho worJ DaJTodil is Tariounly uaei 
it means usunlly ilie'tull double (urnw of .V. Pleudn- 
JVureiMHs, plMits which i«rB-«STy"i!l>OiiBon in old' gM- 
denn. Modern^named Tarie ' -  • - 
V«o Sion and Rip Van Wii 
Da^odi! is a mora gKCtral 
eipept the Poefn Narcisau 

Thure are Qumberloas . 
Some of these are hybrids and others ara'direcl Taria- 
tloDR from the pura or original Hpt-clen. Many of these 
forma bear Latin names, as it tbey were specieB, and 
thereby confusion often sriHes. The mont nen-iceaUe 
clas'lflcaCton is based on the slie and shape □( the orown 
or corona. Baker recoi^iiact three grent Rectlons. whicb 
are followed below. The standard works do tEe Narcis- 
sus in EDKll:>h are fiurbldf^o's " The- Narcissus," with 
manv colored pIMes, and Peter Barr'a "Ye Nareissus or 
Duffodyl Flowre, and hj-s Roots." Hajtorth wrote a 
Monograph of Narcissi In 1S31, in wlik'h be made IC 
(tenera of the plants which are now referred to Narcis- 
aus. For 300 years and more, some of the species have 
been known as cultivated plants. Id the following ac- 

moit common trade and eluHS Dames sra given In an 
introductory paragraph, with notes as to tbelr 



~Oantiniedes is an old Keneric name for N. triandnis 

and its tormH. — f/jpnH^rna^Sir Watkin. — Orm^JInij Is 

a form of N. Bulbocodiuin with ^ 

small cream-white Us. B.M. " " 

B. — Grand iftortit is ap| 

to a large-Sd. white form c 

Taietta. - Sumti (Incomi 

bills X PsPudo-NarclHsus) i 

single nodding yellow fli 



osition 



Unical 
the common and important Latln- 



:■ moschatus. the 
-imrose. ehangiDg^ 
ne for N. Psf udo- 



Fol lowing 
form trade ni . 

a form of N. Pseudo- Narcissus, 
segments while and the coroni 

to white. — jl.f(if la au old generic 

Narcissus; this species is now sometimes caiieu tue 
Ajai Kan-lssus:'— Backhavtti ( Pseud o-Narc is hup m 
ini'omparablllHl'has single Uoriiontal yellow flowers 
with tube nearly equaling tbe sefpnents, — Barrii 
tpoetleus X Pseudo- Narcissus or IncfHupBrabiKs x poet- 
icus), of tbe mediuin-crowne d sprtlon. hax yellow hori- 
zontal lis. with long, slender neck ; "covers a series of 
forms latennediale between infoniparaliilis and poetl' 
cus, nearer the former than the latter' (Baker); Fig. 
Hril.-Btnuirili is like N. Macleaii, hut will) a more 
plisate and doe per -colored corona. — Bun rA-rfoirrrrd 
Paf/odilt ve N. Taietta. — Bnr6irf9*i (probably Ineom- 
parabilis x poeticus.in a series of forms) has the habit 
of N. poetlcus, with a sollMry drooping fl< 



r with 



bate and red rim.-Cnmbririii 
foi'tl.-Capnz pltHui is an old 
now nndeterminabla. — r 
Narcissus, var. moscha 
white 11.; early. — (7arAii In rln iVn 
bocodium forms. Corbularia is an old gpn( 
for this species. — Cv«famin(Hi (B.M. OSSO) 
' snecies of N. Pseudo-Narcissus, with . 



me for a double for 
ut, form of N. Pseni 
with a drooping, silvi 



bl- 



Trufcpet DaHodil— 



X iucomparabilisl has eleadef-tubed ,. 

drooping Us. with while segments and yellow to 
whitish corona : one of the raodium-erowned kinds; 
B^ket mentions  rar. Leedsii of N. incomparabllia 



lUT. Nardoua Bairl 



name for a bicolor N. 

Pseudo-Narcissus.— JHa - 
cltaii (probably Pseudo- 
Narcissus X Taietts) is 
a 1- to 2-flrt. plant of 
stout growth, bearing 
horizontal abort - tubed 
Us. with white segments 
and yellow crenale co- 
i rona balf or more the 
length of the lobes. B. 
M. 2588. B.R. 12r987.— 
Mnjar (N. major, Curt; 
B.M. 51) isaformof N. 
Psendo -Narcissus, very 
robust, with deep golden 
yellow flower. — Jfo«(*r- 
>fanu5 is a hybrid of N. 
Taietta and N. poculi- 
i-<Tra\i.- Marimnt Is a 
large - fld. form of N 
P^cudo - Narcissus with 
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yellow an.-Milntri, hybrid o( N. incoinp«rablH8 and N, 
Pseudo-NuciASUS, var.moschaCUB. — ifinor (N. minor, 
Linn.] tB  very dwarf form of N. Pneudo-Narcisaus {6 
In. or less high J, with sulfur-yellov eegmeou Mid deeper 
jellow coroD».-J(o.i/a«tM = pocullformia. - ifuJicuJ 
(Aju matlcu9, Oay) U a torra of N. P»eudo-Narelaauii 
with narrow yellow corona and sulfur-yellow segmenla. 
— ■Vriaoni, a aubtype ot N. Macleaii, rery robust, and 

long as the aegmentt, — ObtaUarif ix a rlwarf form of N. 
Pseudo-NarcisauB, witb floriferouB habit, brlKhC yellow 
fls. and rather abort se^menta. — Ornafti* la an early 
form of N. poeticus.-i^lZidus, a white form of N. 
Pseudo-Narcissus.— J>«er2ei(« Jfartiiii are the forms of 
N. incomparabili8.-PocHii/o™i. (or N. montanux. 
Ker; B.R. 2;123) has 1 or 2 noddioft white Sb. and a 



14». Paper Wblte Nan:ianu;rM. Tasetta, vat. t 
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as Van Slon. — IVlnmoniKj plenut la a double form.— 
Tenuior Is a slender lorm of N. gracilis, the small pale 
Ha. changing to white. B.U. 379. - TbHuqiui baa twisted 
segmenta : a form of N. Pseudo-Narcissus, var. mos- 
chaius.-T'ndynui la like N. Nelaoni, but has 2-:i Sb., 
with tube usually obconlc.— Von i'toit la a large pure 
yellow and venr double form of N. Pseado-NarelBsua, 
much used for forelns. There la also a single Van Ston. 
- Variiformii is a form of N. Pseodo-Narclssus with 
canary-yellow corona and white BegmentH, the fls. 
variable. 



albni. 4.'ll. aTacUlt. e.' 




Paper WWW. 76. 






Btrtotonii. 7c. BarilUtdii. 2 . 
blcolor. 2, 7a. Incomparabllli, 4. 


^™iJrK e 12 




vJi^lu.'"' 




F^&aulh^u Narcla- 








Oonorinuif. lb. Jnncitolliu. 8. 


Pri";^ Peerlet*. 


Chlne»S«:iwlLllT. Wicolor. 7a. 




7a. l,?nt Lily. 2. 


Pseodo - Naniwu*. 




2. 


Ciutii,i.  monnphjUu.. ], 


radliaariu. 12. 




Taietis. 7. 


a^MlarU. 7i. DChroliarvt. Jo. 


triandm,, S. 


^Flamen- flowered odoms, 5. 


Tninpel DaffodU. 






DafTodlli. Li-. 





, Maohicorokati or Large-Crown CD ipttlen 

ai long as the irnnttnln, or ttrn longer. It 
ikaprd erCiiliHdrical. — D*,jrODiLa. (Pormi 
3 may be aougbt here. ) 

ic forttn onlg l),rtiTi iltndt 



"S^o. 



nrly It 



allied. 



I. BolbocAdlnin, Linn. Hoop-Petticoat Darrotiii.. 

A slender plant, wllh bulb 1 In. ur less In dlam., aud 
the very slender Ivs. (usually 3 or 4 to each alem) 
mostly overtopping the blossoma ; 11. 1, ascending or 
horliontal (not declined), i% or I^. In. long In most 
forms, normally bright yellow In all parts, the very 
prominent thin corona entire or crenalite ; alamena 
inserted near the base of the tube, declined, rather 
long. S, France loMorocco. H.M. 88.-Runs Into many 
garden forms and hybrids. Fie. usually home 5-8 In. 
above the ground. 

Var. monoplitlliii, Balicr (.V. monopJtillui, Moore. 
!f. Vliiii. Dunal). An Altfcrian form, now In cult., 
usually with I If., and 0. scskIIo and whit«: corona ere- 
nate. B.M. S83I. 

Var. citrlnat. Baker. Fls. large, pale lemon-yellow, 



BB. LVI 



rtti, rial. 



Narcissus 



a natiTt 



It half the length of the segments; 

)f the Pyrenei-*. Princ.-;«, aulfur- 
rown.'<l, a form ot Ibe N. Pseurto- 
^ tllin la an old generic name to dl»- 
i group comprising N. Inoomparabllls. - 
Rip Van Wiiikle la a double variety of N. Paeudo- 
Narcissus.-Aontan yarrimu* Is a name for double- 
Bd. N. Tazetta, white with orange tMv.-Rug'lobHi:, 
largcOd. pale yellow variety of N. Pseiirto-Narcls- 
aaa.- Scot ie«*, N, Psendo -Narcissus with deep yellow 
corona and whitish segments: known as Scotch Gar- 
land Llly.-Sir Walkin or giganlrut la a verj- tarae- 
fld. form of N. incomparabUia. — Spuriu*. a yellow N. 
Pseudo-Narvisaus. a anbform of var. maJor.-r/Miao- 
HJHi, a yellow N. Pseudo-Karcissns, usually known 



2. PMfidO'lIarolMiii, Linn. ComioN DArroDTi.. 
Trumpet DAvroniu Lint Lilt. Fig. 116S. Strong 
plant. 12-18 in. tall, with bulb J%--2 in. In dlam.; Ive. 
narrow but Sat, erect, usually about reaching the blos- 
soms: a. about 2 In.'long. horlaontal or ascending, {Tale 
yellow, the segments and corona uanally ot different 
shades, the corona deeply crenate or almost crt-natc- 

the base ot the perianth, short. From Sweden and Eng- 
land to Spain and Austria. -Eiceedingly variable In 
siie, shape and coloring of fls. "" * 



s (t;< 



arepres 
NarcisB 



scpar 



1 DBftoilit) in wbici 
■p boiiy, and enpei 



Ibe c 



I i sap- 



is the Tnmipet Narcissus, so namt-d 
from the long corona. The normal forms are Vellow 
Trumpets, but the Blcolor Trumpvt, var. bioolor, Hort. 
(if. blcolor, Linn.). bus pure white aegmenla and yel- 
low corona. To thi." variety Baker refers JV'. brMflol, 
Haw. (B.M. 1187), and JV. EArttietdii, Burb. The 
White Tmmpeta are var, motchttlll, Hort. {N. MOt- 
rkdfio. Linn.; B.U. 1300), which has cream-white or 
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Hbdium - Crowned if»ci«< .- 
tout lialf lilt Imglh of the iig- 
'. (FomiB of N. trlBDdnia in«y 



{refleied). 

3. trUiiteiii, Lton. Crcuianis-r 

Slender (aupe 10-18 In. Ull). b 




IMO. The Jonquil' 



(XX).- 






dlBm., the Ivs. few, very RlanikiT Bud Bemi-cyllndrieal 
Hid not overtopplot; tt)e bloSsoniB; fls. l-several. bort- 
■dhUI or drooping, ma Inch long, both the Unfteolate 
■egmenta kud the vuttre cup-sh&ped corona pure white 
in the type ; stHmenx Bometlmes a little eiEierted. 
Spain uid Ptlrtugal. 

Vftr. oslatblaiu (.V. ealnthittHt, Red., Burbldge, etc 
not Ker-Oswl). Corons larger, nesrl)' 
>■ the BegmentB, the flower pule yellow 

SB. SrgmanU oblong or broader, ipreadiHg. 
c. Li'i. flat (but namtt) and glauei»ii. 

4. IneompMtblU*, Mill. Figs. 1456. Strong flne 
species, with luge bulb (\H in. In diBm.) and 3-5 IVB., 
which kre neuly or quite the length 1 1 ft. long) of the 
distinctly 2-edged scape: a. always one, not tragranl, 
horliontal or somewhat aKcending, on a very short pedi- 
cel, the tube usually greenish, the segmentB and cer- 
nate-plicate corona pale yellow in the type (but varying 
to other color combination b) , the Btamenx not eiserCed. 
H.France and Spain to the Tvrol. B.M. 121. -One of 
(he comtnoneFit species In cnlC. the fls. often .1-^ In. 
across. Double Forms are frequent. Var. ilbu, Hort,, 
has white flu., with the corona usually pale yellowish. 
Var. ftorAnti*, Hon., has the corona orange at the top. 

c. IiT>. linear and ehannttltd, green. 

5. odAnti, Xlnn. Lva. half the width (« In.) of those 
of N. ineonmanibilii. the bulb nearly or quite aa large, 

very nearly so : 9s. about 2 



(so 



■s 4). fragnnt, the tube m 



' slender than 



aaller 



, I lender .species, with 
uuiu aiHjuL i^ In. in dlam,, and very narrow, rush-like 
Its., about 6 In. long and about equaling the terete 
Bcape; fls. 1-4, honiontal or ascending, the tube alen- 
der-cylindriool [% In. long), the broad-ovate, spreading 
aegments and the cnp-ahaped, crenulate corona bright 
yellow. S. France and soutb.— A choice fancier's 
plant. 

AAA. Parvicobonati or Small-Crowskd tpielee : 
corona ueuallf math leit than half l\e lenglh 
of Ihe tegnienli, noeHy laucer-ahaped. 
B. Corona toft and uni/orm ih texture : Ivt. 

C. Lfi. K >n. or more broad, flat, lonteiehai glaucoui. 
T. TuMta, Linn. Poltanthus KAxciBsrs. Fig. 
1459. Strong species, the bulb often 2 In. in diam., the 
Ivs. IK ft. or less long, about the length of the flat- 
tened peduncle : fie. several (4-12), horiiontol or de- 
clined on slender pedicels, the tube less than 1 In. 
long and greoniab, the apreading. broad segments pure 
white, and entire corona lemon -yellow, the whole tl. 
about IM in. across. Canary Is], to China and Japan. 
—The commonest epeclea and the moat variable. " Of 
the multiform TusetU Marciasl about 100 have received 
speclflc nameB.--JJnfter. "The numerous forms of N. 
Tatelta are no extremely variable that nothing abort of 
Sfty folio plates would do the plant Justice."— Bur- 
bid^;. All this maas of varieties Is readily gnmped 
under one speclflc type, however, which Is recognliable 
by the many amall-crowned Qa. and the broad Ivs. The 
variations are largely In color and In size of fls. Baker 

a. bieolorei, tlie perianth white and the corona yel- 
low. Here are to be placed laccieolor, Corcyrentis, 
patului, oc-hrolruevt and taanj others. It is probable 
that the "Chinese Sacred Lily" (JV. orientalli. Lion. 
"" "'"' ■- - '— -' •■-'- subtype, although p--- — 



suggests that it is JV. i: 



omparabtl 
mUilM, Hi 

I. Here belonj 



larii, Bertolonii. 
cc. Lvt. a (n. ( 



-"' ot'gta'J 



»Hy I, 



Tatetta. It la 



r tubfe- 



the d. bright yellow throughout. France and Spain . .. . 
eastward. B.M. 934 (as ff'. eo(aMtnu»l.-A good hardy 
species, differing froiu JV. intomparabilii chiefly in Its 
narrow leaves, 2 or more blossoms to a pednncle, Be. 



8. Intarmtdloi, Lois. A yellow-fld. species, 
guiihed from If. Taietta chiefly by its f ' ' 
channeled green Ivs., which are onlj 
pedunclu nearly terete. 
France and Sp^. ass'^ 

9. ffrtdlll, Sabine. Smaller, ^[^^^\ 
I ft. high, thepodiincle2-edged, J]^ 
the bright green Ivs. }i In. or /jH 
less wide and very convex o- "^^ 
the back: fl. pale yellow, lb 
corona usually somewhal deeper - 
colored than the segments. S. 
Prance ())- Known chiefly as 
an old garden plant. B.B. 10: 

_810. 

10. Jonqnilla, Linn. Jonquil. 
Pig. 1460. Very slender i' 
graceful plant, \% ft. or lens 
tall, the IvB. and pedtmcte abont 
equal In height, the Ivs. glossy 
dark green and very narrow and ruah-llke: fls. 2-6, fra- 
grant, the nlendcr cylindrical tnbe greenish yellow and 
an inch#>r less long, the segments yellow, obovate atid 
scarcely overlapping. Ihe corona «ery short (>£ In. or 
less long], crenate, the same color as the., segments. S. 
Eu. and Algeria. B^. 15. -One of the old-faahloned 
fls., perfectly bardy In N. T 

BB. Corona with a prominmlli/ kardmed or dry 
rim ; in. broad. 

11. bUlArai, Curt. Prihrose PsiRLBes. Strong 
species, wilh bulb 3 In. or less in diam.: Ivs. 1-3 ft. 
long and nearly or quite 14 in. broad, and slightly glau- 
cous, usually equaling and sometimes exceeding the 
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HUtat 2-edgeii peduncle: Be. IS, unuslly 2, white, vith 
a pale yellon cup. the tube Kreenish white and 1 In. 
long, the segments brood-obovate and overlapping, the 
corona 'A in- long, vltb a crisped ed^. Var. albni has 
white fla. 8. Eu. B.M. 1»T. — Thin plant has a wide 
range in the wild state, but some persons regard it as 
a hybrid of If. TazrHa and jV. poeitcvt. Apparently 
little known Id this country. 

12. potUciu, Linn. PmAaANT's En. Fi^. 1461, I4CS. 
Strong-growing species, sometinips IK K. high, the bulb 
about 1 In. thick, the Iva. equaling or esseertlng the 2- 
edged peduncle and K In. broad, somewhat glaucous: 




Var. ndiiDAnu, Burbidge (JV. 
More Ktender and Iva. 



red -edged. Mediterranean 
rer.ognlied by the red-mar- 
.uble form of this (Fig. 14(12) 



below 



Wfoweran'i 
a that Ihey da 
L, H. B. 



CHiUireot thr IVaTCiitHi.-NarrlfH 
oldest of cultivated plants, but were inuf h neglected tor 
many years. During the last two decades there has 
spread a reneweil interest in the family, with the usual 
result in such eases that the habitats hare been closely 
searched tor new formH.and new hybrids have been 
raised till we have now a surprising nural«T of beauli- 
fiil flowers Brailsblp. Recently many of ihe>e have 



NAKCISSL'S 

)me so plentiful that they are within reach of the 
It impecuniauB gardener, and there is no rtason why 
erican gardens should not be filled with good collec- 
tions of these beaulifut flowers, or why florists should 
not force a more interesting list. With few exceptions 
the Narcissi are hardy and strong-growing under ordi- 
nary cultivation. The "bunch-flowered " or Polyanthus 
Narcissi and Curbularlas are better grown under glass. 
The MoBchatus varieties, which are while (or properly 
snifur-white) forms, seem to be of rather ten<k-r 
constitutions in most gardens. Otherwise the Nar- 
cissi as a rule succeed In good turfy loam, but no 
manure, rotted or olberwise, must touch the bulbs. Ot 
course drainage should be good, and moisture plentiful 

bulls say 6 or S Inches deep, and 3 i 



r till they show signs of t 



till tl 
)f too ._ 
paying ft 



f form strong groupK, 

]uch exhaustion from 

Is unsightly in 

beds Id the fall 



the garden, a good plan 

In early spring start seedlings oj 
beds when the Narcissi are tl 
dressing being necessary for t 
double crop. Too strong a cultivation of the Narcissi 
Is Dot to be recommended, an extra vigor of growth 
being detrimental to the purity of the color ot the 
flowers. If the object is to increase one's stock a« 
quicklv as possible, biennial or even annual lifting and 
separation of bulbs is advantageous. For natufraliiing 
In waste places, in the grass, or near water, many of the 
strong-growing kinds will succeed perfectly. What to 
select is somewhat experimental for, as every gardener 
knows, plants equally hardy and vigorous will not grow 

The proper time to plant Is in iaie summer or eariy 
fall, and the Foelicus kinds should not be kept out of 



mencing and that planting should not be delayed. All 
Daffodils force easily after being well rooted, and should 
be brought on in a moderate temperature, as they are 
naturally low tempersiure plants— no much so, in fact, 
that in the open the flowers are very apt to he ruined 
under our sunny skies, especially If exposed lo drj'lng 
winds. A most satisfactory planting of Narcissi for 
house decoration la the use of hat lily pots, say S Inches 
In diameter, placing the bulbs closely together. The 
flowers carry best and keep better If cut when half open. 

The Intending collector will perhaps he confused 
when he opens a list of say 200 varieties, and it may be 
as well to say that a moderate coniroencement may be 
made by selecting a few of each section into which Uiese 

e usually divided In good lists, bearing in mind that 



prici 



n of ti 



lutyoi 



sefulne 



r of fact, the lower price is usually an indica- 
tion that these are not uncertain and are probably more 
valuable In the garden. There are a few forms, such as 
If. HorttirMii. Emperor Mailmus. Mrs. J. B. H. Camm, 
Stella, and all forms of Poetlcus, which no wellconstt- 
tnted garden should be without, hut one can scarcely go 
amiss. J. N. Oerakd. 

In Europe, the Narcissus, next to the tulip, 1 



sively gi 



d populi 



ering bulbs for outdoor culture. Probably owing to 
many varieties not proving hardy in our climate uf ex- 
tremes of temperature. It has never occupied the posi- 
tion It deserves in American ganWns. Though many 
varielies are not hardy here, there are enough that can 
be successfully grown to make them among the most 
desirable of our spring -flowering bulbs. Though onr 
hot suns rii>en them much faster than In the equable 
climate of Britain, still a good selection of varielies 
will produce a greater profusion ot bloom for a season 
of five weeks than any of our bulbous plants. 

Most varieties are very accommodaling in the matter 
of soil, succeeding well In any good garden that la not 
very sandy or a stift clay, but good drainage Is alwuya 

or six years, it Is well to prepare the bed by deep dig- 
ging and libiTBl fertiliiing with well-rolled stable ma- 
nure. The bulbs should be plantefl from 4 to 5 inches 
deep from ilie upper end of the huUis to the surface. 
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and from 4 to 6 inches apart. Those that increase slowly, 
as the Trumpet varieties, should be 4 inches, and the 
more viperous Poeticus and Incomparabilis sorts should 
be at least 6 inches apart, as they increase so rapidly 
that in five or six years they will occupy the whole 
space. No variety should be disturbed till the bulbs 
are so crowded that they force themselves to the 
surface. 

In the northern states and Canada plant in Septem- 
ber, as soon as the bulbs arrive from Europe, or during 
the month of October, not later; after the end of Octo- 
ber the bulbs cannot make roots enough before winter 
to produce good flowers the following spring. As soon 
as the surface of the soil is frozen, cover with strawy 
stable manure 4 to 6 inches deep, which should be 
raked off and removed as early in the spring as possi- 
ble. After flowering, the foliage should be allowed to 
die naturally each spring; if cut off when green the 
bulbs do not ripen properly, and the flowers next sea- 
son are inferior In quality ; no seed pods should be 
allowed to form. When cutting for house decoration, 
cut as soon as the flower bud opens; the flowers last 
much longer than if exposed to the sun after opening. If 
specimens are to be mailed to a friend, cut before the 
bud opens; they will travel much safer, and will open 
out perfectly when put into water. 

All the Poeticus varieties are perfectly hardy, and 
profuse bloomers, except Alba plena odorata, which 
cannot stand the hot suns of our average climate, and 
which blooms freely only in a cool, wet season. Most 
years the flowers are formed, but the spathe does not 
open. N. poeticus^ with white perianth and reddish 
purple crown, is the sweetest perfumed and freest 
bloomer of all Narcissi, and should be in every garden. 
Its season is the last half of. May. Poeticus omattis^ 
not so sweet perfumed, but a larger and showier 
flower, has a peiianth of the purest white and an orange 
crown, in bloom the first half of May. Another very 
handsome form Is biflortts, white, with pale yellow 
crown, flowers always in pairs, season about the same. 
The type Burbidgei and its numerous varieties are all 
desirable, but the above three kinds are the best of the 
sbort-erowned section. 

The medium-crowned Narcissi, including N. ineom- 
purabiliM and the hybrids Barri, Leedsij fftimeif Nel- 
Moni, etc., is the largest of the three sections, many 
dealers offering over one hundred varieties. They are 
all, with the possible exception of H, Humei varieties, 
quite hardy and very desirable garden flowers, many of 
them increasing as rapidly as iV. poeticus . The pre- 
vailing color is yellow in varying shades; sometimes 
the perianth is white, though never so pure a color as 
*V. poeticus. They vary in size from the dainty little 
aV. Leedsi elegans, white, with a pale yellow crown, to 
the Giant Sir Watkin, golden yellow, with a darker 
crown, a magnificent flower that should be in every 
collection. Other very satisfactory sorts are Stella, 
Cynosure, Sunray, Circe and Golden Gem. The best 
doubles in this section are double Incomparabilis, a 
very free bloomer, and Sulphur Phoenix, the most beau- 
tiful of all double Narcissi. 

The large-crowned or Trumpet Narcissi are the most 
elegant and beautiful of all spring flowers . Unfortu- 
nately they have not the vigor or adaptability of the 
other sections, and most of them die out after two or 
three years* struggling against the unfavorable condi- 
tions of our climate; but many of them are so low in 
price now that they are well worth a place in the bor- 
der even if they have to be replanted every two or three 
vears. They are divided into three groups: (1) Yel- 
low-flowered, in which the perianth and trumpet are 
both yellow, though sometimes of different shades. In 
this group Obvallaris and Emperor (a large flower) 
are quite hardy, while Golden Spur, Henry Irvine:, 
Trumpet major. Trumpet maximus, Shirley Hibbard, 
Countess of Annesley and Von Sion, all splendid 
flowers, bloom well the first spring, indifferently the 
second, and generally die after the third year, except 
under very favorable conditions. (2) The Bicolor 
group, in which the perianth is white or pale primrose 
and the trumpet deep yellow; among the whites Hors- 
fleldii. Grand is and Empress are quite hardy and vory 
beautiful. The Ixrst of the primrose perianths is the 



well-known Princeps, so cheap that it should be largely 
planted in every garden for cut-flowers. N. bicolor, 
Pseudo- Narcissus Scotticus and Michael Foster are not 
quite hardy. (3) The white-flowered, in which both 
perianth and trumpet are white, though generally with a 
tinge of sulfur. None of this group are quite hardy. 
Most of them are too expensive to plant for one season's 
bloom, hut 3£o8ckatuSf Moschatus albicans and Pallidus 
prtjecox are low enough in price to be worth trying. The 
well-known double Von Sion, so extensively forced by 
florists, is not quite hardy in the Canadian garden. It 
blooms well the first year, and sometimes the second 
year, but in the third or fourth year it turns green in 
color and gradually dies out. 

None of the Polyanthus Narcissus, Jonquils, or Hoop- 
Petticoat Daffodils (iV. Bulbocodium) are hardy enough 
to be worth planting in the colder parts of the northern 
states or Canada, unless in very favorable locations. 

Pot Culture. — All varieties of the Narcissus are 
suitable for pot culture. Those of the Poeticus section 
require careful handling for success, but all the other 
kinds are of the easiest culture. Especially desirable 
for their beauty and delicious odor are the Jonquils, 
single and double, Odorus rttgulosus and the Polyan- 
thus or bunch -flowered Narcissus, the best known of 
of which are the Paper White and the so-called Chinese 
Sacred Lily. 

The large-flowered sorts may be planted three in a 
5-inch pot, and the smaller bulbs, as Jonquils and Bul- 
bocodiums, five in a 5-inch pot. Set the bulbs with the 
neck at the surface. The soil and treatment given 
hyacinths will ensure success. If enough are planted 
to bring fresh pots forward every two weeks, a contin- 
uous succession of bloom can be maintained from 
December to May. r. b. Whtte. 

NABTHfiCIlTlC (an anagram of Anthericum, from 
the Greek Antherikos, supposed to have been the As- 
phodel), l/ilidceas. Bog-asphodel. About 4 species of 
perennial rhizomatous herbs, with linear, equitant basal 
Ivs., wiry, erect, simple st^m, and terminal racemes 
of yellow fls. Natives of Eu., E. Asia, Atlantic States 
and Calif. Stem 10 in.-2 ft. high : Ivs. 3-S in. long, 2 
lines or less wide: fls. on bracted pedicels; bractlets 
linear ; perianth of 6 narrowly lanceolate segments, 
reflexed or spreading in fl., soon erect, persistent; sta- 
mens 6; anthers 2-celled; stigmas small, terminal and 
slightly lobed: seeds numerous, ascending, with a long 
bristle-like tail at each end. 

Califdmicum, Baker. Stem 1-2 ft. high: basal Ivs. 
W-2 lines broad; cauline Ivs. 2-3 in number, short: 
raceme 3-5 in. long, loose: fls. 30-40, yellowish green: 
capsules of paper-like texture, slender at top, 3-valved, 
when ripe a bright salmon color. Swamps, Calif. Intro- 
duced by dealers in native plants in 1888 or 1889. 

M. B. COULSTON. 

NASEBEBBT. See Sapodilla. « 

NASTt^BTIITM (classical Latin name of some cress, 
from na 5 tt«, nose, and tortus, distortion; referring to 
the effect of its pungency upon the nostrils). Crucif- 
era. This genus includes the familiar Water Cress, 
N. officinale. It is too well known to need much de- 
scription, and is of easy culture. (See Cress.) Water 
Cress is a hardy, aquatic, perennial plant, which grows 
in pure running water, and has a delightful peppery 
taste. It is much used for garnishing and for sala<ls. 
The stems are spreading and take root at the lower 
joints. The Ivs. are usually lyrately or pinnately parted 
and eared at the base: Ifts. 3-11, more or less rounded 
and wavy: fls. small, white. An allied plant is the 
Common Winter Cress or Yellow Rocket (Barbarea 
vulgaris), but this is a dry land plant, with yellow fls. 
In the tropics iV. Indicum is a desirable cross. This is 
an erect annual, with yellow fls. It is said to have been 
cult, in Europe, but Pailleux and Bois say it is useless 
outside the tropics. Nasturtium is is genus of 20 or 
more widely scattered species. They are herbs of vari- 
ous habit and duration, terrestrial or aquatic, glabrous 
or pubescent: Ivs. entire or variously lobed or pinnati- 
sect: fls. usually yellow: petals scarcely clawed, some- 
times lacking; stamens l-(>: pods short or long; seeds 
usually in 1 series. w^ -^[^ 
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NATIVE PLANTS. It has been said that Americans 
do not appreciate the Indigenous plants of the countr}*. 
This may have been true, but it is not true now. The 
desire for native and natural plants is one of the promi- 
nent movements of the present time. It is not strange 
that wild plants are not appreciated in a new countr}-. 
The first necessity of our civilization was to fell the 
trees that ground might bo tilled and habitations be 
built. The necessities of life were imported ; the litera- 
ture was exotic; the plants were transported from other 
lands. In Europe the conditions of living had become 
established. People had outgrown the desire to remove. 
They appreciated their own plants and also those from 
the New World. American plants attracted attention in 
Europe rather than in America. 

Ten years ago, the writcfr made a census of indige- 
nous American plants which were known to have been 
introduced to cultivation. The statistics were published 
in <* Annals of Horticulture for 1891." It was found "that 
there are in North America, north of Mexico, about 
10,150 known species of Native Plants, distributed in 
1,555 genera and 168 families. Of these, 2,416 species 
are recorded in this census, representing 769 genera 
and 133 families. Of this number, 1,929 species are now 
offered for sale in America; 1,500 have been introduced 
into England, of which 487 are not in cultivation in this 
country." All these species are catalogued in the census. 
The only other account of the entire cultivated flora is 
that whi^h is contained in this Cyclopedia, and ' for 
which the lists often years ago were a preparation. The 
final summing up of these volumes will show an in- 
creased number of Native Plants in cultivation in this 
country. A brief sketch of the history of recent efforts 
towards the introduction of Native Plants is given in 
the preface to the census above mentioned. 

Formerly, the term ** American Plants" had a tech- 
nical meaning in England. William Paul In his book 
on ^ American Plants," published in London in 1858, 
writes as follows: ** The history of American plants 
may be briefly told. The term is popularly applied to 
several genera, principally belonging to the natural 
order Ericaceee. They are generally 'evergreen,' pro- 
ducing their flowers for the most part in the months of 
May and June." The book is devoted largely to rhodo- 
dendrons, azaleas and kalmias, although European and 
other heaths are included. 

There is a strong tendency towards the production of 
peculiarly American types and races even in Old World 
domesticated species, as of the carnation and sweet 
pen. As American plant-breeders come to give greater 
attention to native species, the divergencies between 
the horticulture of the Old World and that of the New 
World will bo accentuated. l. H. B. 

NAlTMBt^BOIA (after Naumburg). Primuldcetp. 
Spiked Loosestrife. A monotypic genus of the north 
temperate zone, with opposite Ivs. and fls. in short, 
axillary, peduncled spikes; corolla 5-7-parted, rotate; 
stamens 5-7, opposite the divisions of the corolla: cap- 
sule 1-loculed ; seeds several on a central placenta. Dif- 
fers from Lysimachia in the spiked flowers, nearly sepa- 
rate stamens, and the presence of tooth-like staminodia. 

ffatt4ta, M(Pnch {Lysimtiehia thyrsiflbraf Alt.). 
Erect, perennial herb, 1-2}^ ft. high: Ivs. lanceolate, 
acute, narrowed at the base, lower cau- 
line scale-like: fls. 2-3 lines broad, 
yellow, purple-dotted ; lobes of the 
corolla linear - oblong. May - July . 
Swamps. B.M. 2012.— Grows best in 
shallow water. g, m. Wibqand. 



places, but affords the best general horticultural condi- 
tions. This is in part owing to soil and the possibility 
of more favorable sites, in part to the milder climate, 
and in part to the heavier rainfall of the region. The 
central part of the state is more even in surface, and 
subject to a high rate of evaporation from dry summer 
and winter winds, therefore less favorable. Beyond the 
prairies, to the westward, lie the sund-hills, which are in 
turn followed by the buttes and Bad Lands of the ex- 
treme western part. West of the 100th meridian fruit- 
growing of all kinds is difficult and uncertain, though, 
as the conditions come to be better understood and 
guarded, planting is being pushed farther and farther 
westward. As irrigation develops, fruit will be far 
more grown than now. 

Commercial orcharding under irrigation is just begin- 
ning in the western and central portions of the state. 
According to E. P. Stephens, of Crete, Neb., who has 
closely followe<l its development, only about 300 acres 
have been planted, the largest number being in Lin- 
coln county, which has about 180 acres. A beginning 
is also being made in small fruits under irrigation. 
Shipping facilities are excellent, since several fa.>t 
freight lines already run through the state. 

The State Horticultural Society has divided the state 
into nine fruit districts, which are very generallv recog- 
nized in the discussions and recommendations of the so- 
ciety. These districts are indicated on the accompan}*- 
ing map. They are known, in the order numbered, as 
the (1) Southeastern, (2) Northeastern, (3) East-central, 
(4) West-central, (5) Lower Republican, (6) South- 
western, (7) Lower Niobrara, (8) Northwestern and (9) 
Western districts. In the revised fruit list published 
by the society, apples are recommended for general 
planting in Districts Nos. 1 and 2, and for trial in the 
balance of the state. Peaches are recommended for 
general planting in District No. 1 and for trial in Dis- 
tricts Nos. 5 and 6. Plums (native varieties) and cher- 
ries are recommended for Districts Nos. 1,2,5 and 6, 
and for trial in the balance of the state. Black rasp- 
berries are recommended in Districts Nos. 1 and 2, and 
for trial elsewhere. Grapes are recommended in Dis- 
tricts No. 1, 2, 5 and 6, and for trial in the other 
districts. 

The fruits which thrive best in the state are apples, 
native plums, sour cherries and, in the southeastern 
part, peaches. Extensive apple orchards occur adjacent 
to the Missouri river, both north and south of the Platte. 
In some respects the methods in vogue differ from tho>e 
in the eastern states. The trees are shorter-lived and are 
planted closer. IjOW heads are commonly employed as a 
means of protection against the high winds and intense 
sun, but this practice is not uniform. Trees demand less 
pruning than in the East, for the climate is dry and the 
sunlight so intense that fruit colors well even in shade. 
This is one of the reasons why low-headed trees prove 
satisfactory. Fungous diseases seldom cause serious 
trouble. In a series of wet years the apple-scab becomes 
noticeable, but it is usually conspicuous only by its 
absence. Among insect enemies, the codlin-moth is par- 
ticularly troublesome, because several broods appear 
during the long, warm summer. The apple-maggot and 
bud-moth have not yet become prevalent. Apples tend 
to mature early, and most varieties do not keep well. 
The chief problem is the one of water supply ; hence 
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Fig. 1463. The state of Nebraska pre- 
sents somewhat peculiar horticultural 
conditions. It consists, for the most 
part, of gradually rolling prairies, 
slowly ascending toward the northwest 
The elevation of the southeastern part of the state 
is about 900 feet above sea- level, while that of the 
extreme northwestern part approaches 5,000 feet, the 
hitrhest points somewhat exceeding that. The south- 
eastern portion is rolling and broken, even rough in 
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thorough, continuous cultivation becomes imperative, 
though in the river counties some measure of success 
may be attained without it. In varieties the Ben Davis 
leads all others for market purposes. It is a large apple 
which yields well, colors well, keeps well and ships well. 
Thus far it has always sold well in market, notwith- 
standing its poor quality. It is, therefore, the Nebraska 
apple which far out-distances all competitors. Other 
varieties of prominence are Winesap, Janet, Wealthy, 
Grimes, and Jonathan. Duchess is the leading summer 
apple. 

In the 100-acre orchard of E. T. Hartley, Lincoln, 
lath screens are use<l to protect the trunks from the 
fierce heat of the afternoon sun. The orchard is ten 
years old, and Mr. Hartley reports that the entire ex- 
pense, including ground rental value, interest, replant- 
ings, and all the operations necessary to extensive culture 
has not exceeded $1 per tree. The cost of cultivation has 
been greatly reduced by the use of a broad, heavy 
cutting-blade devised by Mr. Hartley, which is attached 
behind the disk-harrow. This implement takes every- 
thing clean and leaves a fine, loose mulch on the surface. 
By its use 140 acres of orchard, containing nearly 12,000 
trees, were kept in perfect condition from the latter part 
of April to the middle of August in 1898, an unusually 
wet and weedy season, at a cost of about $225, or less 
than two cents per tree. 

The native plum thrives well over a wide range of the 
state. Some varieties suffer from the plum-pocket 
disease, and the plum-gouger is a troublesome insect, 
but the results are generally good. The leading varieties 
are Wild Goose, Miner, DeSoto, Wolf, Forest Garden 
and others. European varieties have been little planted 
as yet, though they succeed in the eastern portion of 
the state. 

Cherries also thrive over a large part of the state. 
The fruit is sometimes deficient in size, but is remark- 
ably free from insect attack, a wormy cherry being 
almost unknown. Early Richmond, Montmorency, and 
English Morello are the leading varieties. Sweet cher- 
ries do not thrive. 

J. M. Russell & Son, of Wymore, on the southern 
boundary of the state, have made a decided success of 
peach -growing, and now have about 265 acres planted at 
Wymore and near Lincoln, 80 acres of which are in 
bearing. In 1896 they harvested 12,000 bushels. They 
bead low, prune but little, and give thorough tillage dur- 
ing the early part of the season. Among the varieties 
which prove most satisfactory are Alexander, Hale 
Early, Early Rivers, Cooledge Favorite, Champion, Hill 
Chili and a variety locally known as Wright. The early 
varieties are particularly satisfactory, owing to com- 
parative immunity from rot. 

Among the smaller fruits, grapes thrive, but require 
more bearing wood than in the East and generally yield 
less. The leading eastern varieties are popular. Rasp- 
berries and blackberries suffer from drought. They may 
be grown for home use, but do not yield satisfactory 
commercial crops without water. The same is true of 
strawberries. Currants and gooseberries thrive, the 
litter yielding well, though the fruit is not large. Cur- 
rai.^w commonly yield but little, but under irrigation 
exce!lt.nt results have been obtained. 

The liirsery interests of the state are important. The 
actual ac? *)age of nursery crops is estimated at about 
500 acres. Apple trees, and especially apple seedlings, 
are largely grown. Root-g^rafting is the method used in 
their propagation. This is partly because trees on their 
own roots are found best adapted to the conditions pre- 
vailing on the plains and partly because the weather is 
likely to be unfavorable at the time of budding. 

Gntdually, floriculture and ornamental gardening are 
increasing, particularly about the cities. Because of 
the clear climate, greenhouse work must become popu- 
lar as soon as better markets develop. Seed-growing 
has already made the state considerable reputation. 

Fred W. Card. 

In the eastern third of Nebraska, conditions are prac- 
tically the same as those prevailing in Iowa and central 
Illinois. The most tr>ing condition which has to be 
guarded against by the orchard ists is the scant supply 
of water during the winter time which leaves the soil, 
which is naturally light and porous, so dry that the 



trees are frequently winter-killed or injured. The rain- 
fall during the growing seasons averages about the 
same as that of Ohio, while the rain-fall during the 
entire year is very little over one-half that of the latter- 
named state. 

The greatest need to insure better results for the 
fruit-grower is a better stock for plums and cherries. 
The Myrobalan and the Mahaleb are both widely used, 
but neither is adapted to the dry winters, and an 
earnest effort is being made to substitute in place of 
these something which shall be better fitted for the 
conditions. More or less has been done in the way of 
experimentation as to the use of the Sand Cherry, in 
the sandy parts of the state, as a stock, and with some 
degree of success. The effect of this stock is to dwarf 
the trees somewhat but not to a much greater extent than 
does the Malialeb. The native plum is by far a better 
stock than the Myrobalan, but the period during which 
it mav be budded is very short, and it is, consequently, 
very hard to use. On the other hand root-grafting of 
the plum is a process which has never come into very 
great use by reason of the small percentage which the 
average propagator is usually able to make unite and 
gfrow. 

Root-grafting is practically the only method of propa- 
gating the apple, by reason of the fact that the work 
may be done at a time in winter when there is little 
else to do, and because the process can be carried on 
much more rapidly than budding. There is the further 
very important reason that trees grafted on piece - 
roots grow practically as cuttings, thus securing the 
tree on its own roots, lending on an average much addi- 
tional hardiness. 

Grapes thrive extremely well, especially in the eastern 
portion of the state. In the vicinity of Omaha, Platts- 
mouth and Nebraska City, many vineyards are estab- 
lished on a mercantile scale following the lead of the 
other very large growers located just across the Mis- 
souri river in Iowa. 

Raspberries and blackberries produce profitable crops 
in the eastern and especially in the southeastern por- 
tion of the state. 

Strawberries usually produce good crops of fruit of 
the highest quality. As a commercial venture very 
little has been done in growing the small fruits, by 
reason of the fact that in north Arkansas and southern 
Missouri, where the season is much earlier, immense 
quantities are produced with which all the state, prac- 
tically, is supplied long before the home product is 
mature. 

Currants and gooseberries are indigenous and thrive 
well in the eastern portion of the state, but bear less 
bountifully toward the west. 

Wherever irrigation has been practiced, even on a 
small scale, anywhere in the state, the success in the 
growth of fruit has been very marked. In the parts 
of the state where there is insufficient rain-fall, the 
addition of water is all that is required to bring satis- 
factory results, the soil, except in the sand-hill por- 
tions of the state, being extremely rich. 

In the early days of the t«rritorv and state the 
thickets and wooded strips along tiie streams were 
abundantly supplied with plums of delicious quality, 
two or three species of the grape, and the wild crab. 
There were also to be found, occasionally, gooseberries, 
currants and mulberries. p^ -^^ Taylor. 

NECTARINE. A smooth -skinned peach {Prunus 
Persicaj var. Neetarina), Fig. 1464. Formerly it was 
thought that the Nectarine was a distinct species of 
plant. By DeCandolle it was called Persiea 1(Bv\$, 
Roemer in 1847 made two species of it, Persica violaceOj 
the freestone Nectarines, and P. Icpvis, the clingstone 
Nectarines. It is now known, however, that Nectarines 
often come from seeds of peaches, and peaches have 
come from seeds of Nectarines. Either may originate 
from the other by means of bud-variation. (See Dar- 
win's ** Animals and Plants under Domestication" for 
historical data.) 

The cultivation of the Nectarine is in all ways like 
that of the peach. Because of the smooth skin of the 
fruit, it is perhaps more liable to the attacks of curculio. 
It is less popular in the market than the peach, and 
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iheretare la lean Krown, although In CalftornlK it la csmpanulate, pubescent, with the sepsis aboul % In. 
planted on a coinraercial Hcsle. In that alatu it does long. Aug., Sept. Uimolayu. B.H. 1H8H, p. 416. 
well on almond atoe-ka. Nectarinea are UHually iufcrlor y_ Amurfmii. Nichols. ^-Phruvarpiu Amnreniis.-y opi,l.-- 

to peacbOB in qualily, probably beeausB less attBotlon fdliui. Brpw. & WBls.-PhysoMrpni opulKollus.-.V. Tannic, 
baa been given to the breeilina and stiMttou of varie- Pr«nch. & H«v.=Sieph»niincIi« TuatiuB.—N. Tiirrevi. Wan.-- 
tiea, and from the (act that there is no conventional Phyiocarpui monogjrnna. ALrsiD Rehder. 

standard of eicellenca. Nectarines thrive wherever »,.-rAw»TT™ rtn. , ,-..,. 

peaches do. Varieties an- few, as compared with HELOMBITFU. The prior name is Xftumbo. 

HELOKBO (Ceylonenename). ygmpiaifra. Uiu- 
allj written JVelumbium. Two apeciea o( strong-grow- 
inij aquatics, one yellow-tluwereil and native to N. 
Ameriea. the otber while or cyanic -flowered and native 
of (he Orient. From Nynipbtna. or the true water lllleFi. 
Nelumbo dilTers technicully in having; distinct carpel^i 
(which are imbedded in Che receptacle), with a single 
ovule in each. Nelumbiuma have HCrong and tbicb 
and usually tuber- Iwaring rhiiomes, whicli creep 
In the earth In the bottoms of ponds and slow streams: 
Iva. peltate, orbicular or nearly so, entire, usually very 
large and long-petiuled and mostly standing bleb above 

single, OD pedundea wbieh equal or exceed the Ivs,; 
iwpftls * or 5; petals many, erect or erect- spreading; 

flat-topped perforated receptacle (Fig. 14G5), In whicb 
are immersed tlie many carpels. 

m4_ Nsctatinea. Nelurabluma are bold plants, suitable for large ponds 
and for roasaea. The oriental species, commonly but 

peaches. The most prominent Id this coantry are Bos- incorrectly known as Egyptian Lotus, is one of the beat 

ton, Downton, Hardwick. Early Newington, Pitmaston of large pond planta, being grown (or Its stately babit 

Orange, Stanwlck, Humboldt, Lord Napier, Advance, and showy floweri. Its rootn should not freeie. Cover- 

Glruge. In color, aiie and season, Nectarlnen vary as Ing the pond with boardx and litter, or Hlling it with 

peaches do. Sen also Peiich, and Foreing. water, may be made to aiford ample protection to the 

L. H. B. roots. 

The Nectarine Is grown In California almost eictu- *■■ ■*"'*■ J"""'"- 
slvely tor drying and canning, and even (or these uses HltM, Pers. AmbhiCan Lotcb, or NiLinfBO. Water 
is but of minor importance. As compared with peaches Chinkapin. Lvb. usually raised 2-0 ft. out o( shallow 
tor canning, the product of Nectarines is only about water, cupped or depressed in the center over the at- 
one-elghth of one per cent that of the poach, and for tachment of the petiole, 1-2 ft. across: fla. pale sulfur- 
drying only about one per cent that of the peach. The yellow, 4-10 in. acroaa. with obovate-obtuae concave 
varieties grown (or both canning and drying are the petals and hooit-appeudaged anthers: root-tuber- and 
white varietieH, because they do not color the syrup In seeds edible. In ponds and slow streams from S, 
canning, and because when suKured they make a beau- Ontario and Mich, to Fla. and La.; usually local. Mn. 
tltul, amber-colored, translucent product. 10:lia.-A bold and useful plant tor coloniiing, deaerv- 
E. J. WtCKWN. '"B t" ^ ***'«'■ '"™''- 

HEQBO'8 HEAD. Unusual name for the Ivory-nut aa. FJ>. pini,, nd or vMlt. 

palm, PhgUUphat •naerocarpa. naoltna, Oaertn. (.VrftimAiKm ipeeiiiHm, Willd. 
iVrliimbo Indica, Pers.. and .V. Ifrtilmbo. Karat.). 

HEeOHSO. For Jf. nefroidfi, Califonicum and INDIAN LoTis. Pig. 14tio. Lvs. usually larger than 

fraxinitoUam, see Acer JVcgundof also Fig. 254. those of N. tulra. glaucous: Hs. fragrant, usually pink 

except in horticultural varieties, overtopping the lvs. 

HtlLLIA (named after Patrick Neill, at the begin- Warmer parts of Asia and N. Australia, (in. 28, pp. 

ning of the nineteenth century secretary of the Cale- 420, 429: 4.1, p. 4K! ; 44 pp E». 4.i.> ; 50. pp. 20,, 483. 

donian Horticultural Society at Edinburgh!. .B»-d«o.. 'J.M. 18:809; 40£4; lliRtK-i. I. H. 42:37. (Ing. 5:114; 

Small, deciduous shrubs, with alternate, stipulate, usu- 5,-295i lo:p4.-This plant is known to the trade as 

ally 3-lubed Ivs. and rather Inconspicuous whitish Ha. Egyptian Lotus, but the Lotus of the ancient Egyptians 

in simple or panlcled racemes at the end of the branches. '» a Nymphea. This plant Is not native to the Nile re- 

The one apeciea in cultivation is not haniy North; it gion. There are many nameil forms ,n cult. \ ar. ilba 

requires protection even In the Middle State;., and is |.V. diftiiB., Hort.), the "Magnolia Lotus,"ha9 while Hs. 

oft^n kill^l to the ground in aevere winters, but usually «"■ 28, p. 427- «-C. HI. 14:41. A.G. 30^109. Ong. 

vigorous young shoots spring up and bloom and fruit 7:l«- A.F. H;7^U. Mn. OiTJ. Var. k*nnMlM, Hort., 

In the same season. On account of Its handsome bright n" "bI" P'ot "s. Var. r6Ma, Hort., lias rose-colored 

green foliage it may be used as a border plant for "'■ There Is a ainped form known as var. UbaitriMa. 

abrnbberles. It grows in almost any moderately moist A large double rose form is lAtaapItna. A largedoublo 

soil. Prop, easily by greenwood cuttings under glass, "J?'!^ form is known in the trade as iV. shirvmiiu 

and also by seeds. Seven species In liie Himalayas and <PB, ll>. Suppl. Feb. 12). A (roe-flowering early sort 

China. FIs. In racemes, with the petllcels shorter than with while fls. sbailed pinic Is ff'.A-iMsAiKn o( the trade, 

the bracts; cal.vi-tube rather large, cam]>anulate or There are other forma with Latin names. l. H. B. 

almost tubular, with 5 erect sepals exceeding the 5 oval Whilst it may be historically true that the Bg>-ptian 

petals; stamens tlWO; carpels 1 or 2; pod dehiscent Lotus is not a Nelumblum, the yeliimbium aprriiifiim 

only at the Inner suture, with several shining seeds. i^p n,„fg properly Jfrluntbo nueifera) is everywhere 

From Spiriea it dlflTers. like the allied genera Physo- known under that name, and It has been so distributed 

carpus and Stephanandra, by its stipulate Iva. and in good faith. In fact, it isdoubtful if it is worth while 

Bbmmg crustaceous seeds. „ change Ihe common name at this time. 

thTTfUUm, D. Don. ITpright shrub, to ft. high. America may be honestly proud of possessing such a 

but usually not exceeding 2 tt. it annually killed to the fine aquatic plant aa A'rlumbo lulfa, the well-known 

ground: branches angular, glabrous: stipules rather American Lotus. While China and Japan are the 

large, serrate: Ivs. ovate, cordate at base, long-aciiml- rccognlccd homes of the splendid JVrrumbo nuri- 

iiate. usually 3-lobed, incised -serrate, glabrous above, ffra, they do not possess a yellow Lotus. In Ihe 

pubescent only on the veinn beneath, 2-1 in. long: Us. Ceiilral states and near the Great Lakes, .V. liiirn Is 

in pani.'led or sometimps solitarv racemes; fnlvx-lube found Inabundance, but It isscarcelnthe Middle Atlantic 
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■ud EaKt«ni states. Where well esti 
uificeul plant, and vhen in blosHoni 
IraveliDg miles to see. 

Nelumbiuma, with NyinphfBas 

by the' ancients. Mo niprtion is mailo In history of a 
yellow Lotus prior to the discovery of America by white 
men, but over tour centurteH afto it waa well known to 
and cultivated bv the Indiana in the wuters of the Ten- 
nesaee and Cumberland ritera, and waa ahundant on 
the tribatariea of the Mississippi. It was carried north- 
ward and eastward by the Indians, and was established 
aafarsaat as Connecticut. At the present time (1900) 
Is established and cultivated in moat of the titates of 



the Unl. 
The la 



lot.V.B 



t there they perished. Lnlj 



received nud pluileil by Samuel Henshaw in an artifi- 
cial pond in the gardens of the late Mr, Oreen, itf New 
Brigfaton, Slaten Island, N. Y., where they grew moat 
satisfactorily, some of the original stock being still in 



■MS. Tha Indian LAtua. Nelun 



water lilies Into commerce, and knowing of 1' 
grown In the Jardin des Plantes, Paris, made ai 
nation of the condition under which it eilaled t 
detennj^ned to experiment in the culture at Borden 



N. J. Boots were obtained i 
ward planted In shallow wi 
mill-pond near Bordenton 
amaiingly, and Us succcmh 



iw Garden'* and afti-r- 
a sheltered spot in a 
sre the plant grew 
■diness were fully ea- 
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here was disseminated tl 
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tabllsbed. 

Egyptian Lotus, iftltimbo iiurifera, to all paits of 

been introduced from Jupan. including white and deli- 
cately tinteil varieties, also deep rose, and double forma 
of both white and rose. 

The cultivation of the Nelumblum is of the simplest. 
The roots or tubers should not be transplanted until 
there is evidence of growth, sa the tubers, being usu- 
jil below the water and 



then 



h of froj 



dbyll 



n rays I 



sunshine aa early as Nympbteos and other t< 
plants. If Nelumbluras are dug before they start into 
growth, the tubers should be kept in a warm place or 
planted where the temperature ia such that growth will 
begin atonce. In the Middle Atlantic states and eanl- 
wud and westward, May is the beat time to transplant; 
southward earlier. Tubers may be planted in shallow 
water near the margin of the pond where it is intende<l 
they shall grow. The tuber should be placed horiion- 
t*lly in the soil, first making a little trench o * " 



i the 






tbr* 



upluyed to keep i! 

ecessary, a stone or 
uncK laia over tne inoer. in artidcial ponds a walled 
section should be built to hold the soil and keep the 
roots within hounds. The walls should have no comers 
at right angles; where there are auoh they should be 
rounded off, so that the runners are not Intercepted and 
crowded In bonches at the comera. The natural soil 
and deposit in ponds are, in most cases, all that is re- 
qnired for these planta. They will flourish equally well 
In a stitr or tenacious sell, hut when grown in artiQcial 
ponds it Is beat to use a mixture of two parts tnrfy loom 
and one part thoroughly rotted cow manure. Do fnot 
use fresh or green manure, and when possible have 
sods cut in the tall and stacked with the manure (in 
this case it may be fresD). In early spring have the 
same turned over two or three times before uaing. 
Resort may be had to cultivation in tubs, hut the LiOtus 
being such a gross feeder the result in most cases la 
that the planta are starved into rest at an earlv date. 
The leaves turn a sickly yellow and present i 



lany c 



aea pro. 



other method can be adopted, t 
tubs possible and during the gro 
r artificial maiiure liberally. 



.oSoi 






lorry ap- 
..B. If no 
the largest 
1 use liquid 



rstood that white the Nelumbiums are 
hardy, they are only so as long aa the tubers are out of 
the reach of frost. The depth to which frost penetrates 
the soil or water may be termed a dead line. 

The tubers are farinaceons and edible, and are o( 
considerable market value In Japan, but a taste must 
flrst be cultivated for them In the United Stales. The 
muskrat, however, has developed a highly eultlTated 
taste for these sacred morsels, and it is necessary to 
watch these animals lest they take up their abode near 
ponds where the Nelumbiums grow. Tliere are now in 
cultivation Id the United Stales a dozen or more varie- 
ties, including single and double forms, pure white to 

As to insect pests, black-fly or black aphis Is some- 
times troublesome. The best remedy is the lady-bird 
beetle and Its larvm. The leaf-cutter, or roller, Is preva- 
lent In some sections, and both young anil old leaves 
are attacked, also the stems of the leaves and flowers, 
Theae have their natural enemies in the form of wasps 
and even sparrows, and as no liquid inaecticide can be 
used, only such aaare in the shape of a dry powder can 
be depended on. Paris green, mixed with land plaster 
or plaster and powdered slake lime, is eicellent, but dry 
hellebore In powder-form, applied by a powder bellows 
is the beat material to eiterminate them. 

Wu. Triceeb. 

HEHASTTIIS (Greek, rAr«acf-fiJ^(jrtf{<i,' because the 
styles ore not united). Sja., Ifcmatlylut. IHdicr. 
A few species of tender American bulba, with blueC-lobed 
fls.aboiit an inch across which last only a day. Strictly 
Netnastylix is a genus of 3 species, found only In tho 
southern U. S. and characterised by having the Blaments 
nesrlT free. Baker, however, in his Handbook of the 
lride», includes Chlamydoslylia as a subgenus of H spe- 
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cies found from Mex. to S. Amer. and characterized by 
having the filaments united in a column to the summit. 
Generic characters are: root-1 vs. linear: spathes 1 or 
more, peduncled: fls. more than 1 to a spathe; perianth 
without a tube ; inner segments a little smaller than the 
outer: ovary 3-celled; ovules many, superposed; style 
branches alternate with the anthers ; capsule loculicid* 
ally 3-valved. Some of the following species have been 
rarely advertised by dealers in native plants; the others 
by Dutch bulb-growers. 

A. Filaments nearly free. Subgenus yemasty lis proper, 

B. Cluster of fls, single: spathes usually 1-fld, 

ooBltotina, Nutt. Root-1 vs. 1-2, 1 ft. or more long: stem 
lK-2 ft. long, bearing 3-4 reduced Ivs.: fls. sky-blue. 
Pine barrens, Fla. to S. C. and westward. 

BB. Clusters of fls, tS: spathes 2-S-fld, 

aetta, Herb. (N. geminifldra, Nutt.). Root-lvs. 2-3, 
%-l ft. long: stem V^-1 ft. long, bearing 1 large linear 
iVaf at the fork, and sometimes another below it: fls. 
"bright blue." Tex., Ark. B.M. 6666. F.S.21:2171. 

AA. Filaments united in a column to the summit. 
Subgenus Chlamydostylis, 

B. Fls. brownish purple f inner segments tipped yellow, 

br^nnoa, Wats. Stem bearing a single leaf 6-8 in. 
long and a sheathing bract at the base of the peduncle : 
spathe 2M in. long: outer segments obtuse, inner ones 
acuminate. Mex. 

BB. Fls, pale blue, 

Prfnsrl^lf Wats. Stem usually simple, with a single 
leaf at the middle: spathe 13^ in. long: fls. fragrant; 
outer segments obtuse, inner ones minutely apiculate. 
Mexico. ^. M. 

NEK^BIA (old name used by Dioscorides for some 
sort of sntt,pdr&gon). Scrophularidcece, One of the 
horticultural novelties is JSemesia strumosa. It is one 
of the most interesting annual fls. introduced in the 
last decade of the nineteenth century. The flowers 
are very distinct in shape and have a wide range 
of color. The fls. are about an Inch across and borne 
in great profusion. If started indoors in March and 
transferred to the open in May the plants will fur- 
nish a continuous sheet of bloom from June through 
September. The colors range from white, through pale 
yellow and rose, to orange and crimson, with numerous 
intermediate shades and a groat variety of throat mark- 
ings. This species has been known to botanists nearly a 
whole century; it grows only 50 miles from Cape Town, 
and it exhibits all these colors in the wild, yet it was 
never exploited until 1893, the flrst live plants seen in 
Europe being shown in 1892. Sixteen distinct color varie- 
ties were recognized in the flrst batch of cultivated 
plants, and the process of selecting strains has barely 
begun. The lower lip of the flower is about twice as 
broad as long, and notched at the point farthest from 
the center of the flower. The upper lip consists of 4 
smaller, nearly equal lobes, the side lobes being usually 
more nearly separate than the middle ones. 

Nemesias are slender annual or perennial herbs, some- 
times woody at the base: Ivs. opposite: fls. in racemes 
at the tips of branches or rarely solitary in the axils; 
calyx 5-parted; corolla-tube short, with an anterior spur 
or sac: capsule compressed, septicidal, with navicular 
valves. About 30 species, all S. African. The following 
belong to the group with fls. in racemes. They are gla- 
brous or nearly so, 1-2 ft. high, and branched from the 
base. J. N. Qerard thinks that Nemesias are not des- 
tined to become popular. He flnds that the seed is 
likely to germinate poorly and that the young seedlings 
are quick to damp off. 

A. Fls, with a sac at the base, 

stramdta, Benth. Root-lvs. oblong-spatulate, entire; 
stem-lvs. lanceolate or linear, entire: lobes of the upper 
lip relatively shorter and broader than In the next two 
species: throat with a long beard inside: Ivs. few, the 
floral ones bract-like: capsules 4-6 lines long, 3-4 lines 
wide. B.M. 7272. G.C. III. 12: 277. R.H. 1898, p. 87(var. 
gmndiflora). V. 16:7.— Var. Stittoni is the strain com- 
monly offered. G.M. 35:459. 



AA. Fls, with a spur at the base, 

venf color, E. Mey. Lowest Ivs. stalked and ovate; 
upper Ivs. few, sessile, oblong, lanceolate or linear, entire 
or toothed: lobes of the upper lip equal among them- 
selves and as long as the lower lip ; throat with 2 callosi- 
ties, pubescent: spur incurved, about as long as the 
lower lip, 4 lines. Not advertised by name, but N, com- 
pdeta, vars. dlba and ccerhlea^ Hort., belong here. R.H. 
1898, p. 87. 

floribttnda, Lehm. Lower Ivs. stalked, ovate, dentate; 
upper ones few, small, ovate or lanceolate, subsessile: 
lobes of the upper lip not quite as long as the lower lip: 
fls. white; throat lined with blue, the callosities of the 
palate yellow. According to De CandoUe, the lobes of 
the upper lip are about equal among one another, but in 
B.R. 24:39 the middle lobes are narrower and longer 
than the side lobes. Advertised abroad. Fls. smaller 
and with a narrower range of colors than N, strumosa, 

W. M. 
KEKOPANTHUS (Greek words, referring to the 
thread-like flower-stalks). AquifoUAceai. Mountain 
HoLLT. A g^nus of one species, confined to eastern 
N. America. It is a medium-sized, hardy shrub, rarely 
cult, for its showy pendulous red berries, which are 
borne in autumn. The genus is distinguished from the 
common holly (Ilex) as follows: calyx often obsolete, 
especially in the fertile fls. ; petals distinct, linear, acute ; 
stamens free. (In Ilex the calyx is present and persis- 
tent in both fertile and sterile fls. : petals slightly grown 
together at the base, oblong, obtuse: stamens grown to 
the base of the corolla. ) Nemopanthus is now largely 
used, and the plants attain 10 ft. in cultivation. 

faidcnliris, Raf . ( If. Canadinsis, DC. ) . Dense-grow- 
ing, purplish barked shrub, attaining 6 ft. : Ivs. often 
clustered on spurs, 1-1 H in. long, elliptical, mucronate, 
entire or minutely serrate, thin but flrm: fls. about 2 
lines wide: drupes dull red, about 3 lines thick. B.B. 
2:393. 

KSK6PHILA (Greek, nemos^ a grove, and phileo^ to 
love; referring to the habitat of some species). Hydro- 
phyllAeecB, Nine species of hardy annual herbs, all 
from N. Amer., are now referred to this genus. They 
are of dwarf, compact habit, and produce an abundance 
of showy bell-shaped fls. from early spring to late sum- 
mer; hence they are valued for bedding and for the 
border. Whole plant more or less hairy: stem diffuse, 
becoming prostrate: Ivs. alternate or opposite, pin- 
nately lobed or divided, petiolate: flower-stalks usually 
longer than the Ivs., terminal or lateral, slender, 1-fld.: 
fls. blue, white, purple, or variously spotted; calyx 5- 
parted ; lobes erect or spreading, with 5 supplementary 
reflexed lobes alternating with them; corolla broadly 
bell-shaped or wheel-shaped, deeply 5-lobed, with 10 
scaly appendages on the inside of the throat. 

• S. W. Fletcher. 

All the species are propagated by seeds sown in the 
fall or early spring. If plants are desired for very early 
flowering, seeds should be sown in Aug. out-of-doors 
and the plants transplanted in late fall ; or they may be 
started under glass in Mar<vh. Seeds sown in April in 
the open will give plants for summer and fall flowering. 
These are preferably transplanted. If a later sowing is 
made it should be where the plants are to flower. Most 
species seed freely, but they cannot bo trusted to re-seed 
themselves satisfactorily. Nemophilas love a uioist loam 
with partial shade, but accommodate themselves to any 
good garden soil and a sunny site. iV. Memiesii, how- 
ever, should be planted in a moist place if possible, and 
N, aurita is impatient of intense sun. Few hardy an- 
nuals are more valuable for bedding than Nemophilas 
because of their compact habit and free-blooming quali- 
ties. They are also fine for cut-flowers, window boxes 
and pot-plants. N. insignis and N. Afemiesii.with their 
many garden varieties, are most popular. 

F. W. Barclay. 

The above method of culture is not adapted to all parts 
of the country. It is very doubtful whether Nemophilas 
have ever been successfully grown outdoors during 
summer in the vicinity of Boston. The writer has 
tried them over and over again without success. His 
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beat maltB have been attklned bj rtowIdk them In 
pota in s cool greenbouite. Kemophllu are aaid to 
do beautifullf ouldcwrs In Halne, where the summer In 
cooler and molster. In Scotland, Nemophllu are m- 
teemed raost dellKhttuI guden plants. An oJd tbinic 
abont Nemopbilaa is that eats are eitremely fond of 
rolling Id them as the; do in catnip. 

RoBaRT Camebon. 
A. Ltt. moitlg alttmnlt, all irith an ear-ifiaptd and 
claiping bate or Kinntd peliole, 
HriU, Lindl. Stem 1-3 ft. Iodk, weak, wltb stiff, re- 
cni^ed bristles by which the plant tends to climb: Ivs. 
deeply cut above into B-9 oblong or lanceolate segmentx, 
which are usually turned bach: later fls. not accom- 
panied by Its., and hence appearing to be In loose ra- 
eeme>; corolla about 1 In. broad, violet. Liow, shady 
grounds. Calit. B.R. 19:1601. 
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AA. Les. all oppotilt, batt hoT ear-ihaped. 
B. Scalg appendage! ON t\roat o/ eoroUa narr 
■tulMti, Hook. A Am. (!f. 



AMey 



If.diiedidaliii. Lem.). S1«m straggling, succulent; 
planatlfld. the lobes ovaCe, nearly entire, slightly hairy : 
lis. light blue to nearly white, marlied with dark brown 
spots towards the center, law groundn, weNtem Amer. 
B.H.23;1940. B.M.3774. P.M.5:»9. V.2:26T.-Under 
rnlt. the species has given rise to var. dllOOldUU (A*. 
ditciidalie, Lem.|, In which the spots on the corolla are 
ronfluenl Into a large, brownish purple eye. Oarden 
forms of this are: var. TJttita. velvety black margined 
with white (On. 9:233); var. tleguu (iV. a'omaHa. var. 
tiegatu. Hort.), tls. pure white, with chocolate center 
(V. 2:268), and var. MnlAta, wbite, with purple center. 



,_ N, Barton. Leaf segments obtuse, msrjtin 

slightly ciliate: lower Ivs. narrowed intoashort petiole; 
lolws notched at end: corolla bell-shaped. Western N. 
Amer. B.R.9:740. B.M.2373. 

CC. FU. wAifs, toUhapurple blotch at the tip of 

mamUa, Benth. Lvs. lyre-shaped, the 6-9 short 
lobes obtase. entire; upper Ivs. wedge-shaped, some- 
times only 3-lobed: fls. 1-2 In. wide, showy; sometimes 
the purple blotch is poorly deQned. Common In west- 
ern and central Calif. P.M.1B:6. F.S..'i;4ai, R. H. 
1849:201. V.2:267.-Good garden forms of this are var. 
ilbldk and var. grandUUl*. Var. variegtta hus varie- 
gated leaves. 



__. ..-I In. wide. Low ground, Calif. B. H. 

^:1713. B.M.34S6. P.M.3:lol. V.2:2a8; 5:168; 8:21!i. 
—There are many garden varieties of tbls desirable 
species. Among these are var. KTHuUtUn, with large, 
clear blue (Is. (Qt. 34:370) : var. *U», fls. pure while; 
var. DutiBinita, Us. blae, edged with white. 

S. W. FLBTCttBR. 

HSITGA (Malayan name). Palnieea. Two or three 
species of Malayan palms, one of which Is cult, as 

and fastened at the bane, wblle Nenga betonga to a large 
group In which the ovule is fastened on the side and 
more or less pendulous. Nenga is dletingulshed tram 
the 5 cultivated genera of this group < which are IlKtrd 
under Hedyscepe) by the following characteristicu : 
staminate Us. witb narrow Repals much surpassing the 
petals; stamens 6; anthers erect. Nengas are graceful 

terminal, e<[ually pinnatisect; segments linear, acumi- 
nate or obliquely 2-Bd or 3-Bd ; margins folded back at 
tbe base; primary nerves sparsely scaly below; raihis 
3-Blded; petiole short; sheath cylindrical, strongly ob- 
lique at the throat: spadlx with a short peduncle anil 
Blender pendent branches; Bpathes 2, the lower sym- 
metrical, lanceolate, folded, 2 -crested, the upper un- 
symmetrlcal, persistent, or lacking: bracts 3-!ld.; 
bractlets scaly; Ss, white: fr. ellipsoidal, smooth, r<-d- 
dlsh orange. 

WmidlMUlUu, Scbeff {Arieapimila.BXnme). Stem 
lfr-20 ft. high, 2-^ In. In diam.: Ivs. 8-9 ft., pinnate 
nearly to the base: pinnn alternate, enslform, acumi- 
nate, 2K ft, long, ii-l^l in. wide, bright green, cnri- 
aeeoas, 2-ribbed; petiole Blender; sheath suh-veutri- 
cose, 2 ft.loDg, Java, Jasbd Q, Smith, 

BE0TT6FTZKI8. Consult Thamnopltrii. 

irZPfiBTHEB (name explained below). Ntptnlhieea. 
About 33 species of insectivorous pitcher plants 
which rank among the wonders of the vegetable king- 
dom. The word Nepenthes occurs in the Odyssev, 
where Helen threw a drug Into the wine which was sup- 
posed to free men from grief, anger and all ills. In de- 
scribing one of these pitcher plants, Linnmua said: "It 
this is not Helen's Nepentbes, it certainly will be for 
all botanists, nliat botanist would not be filled with 
admiration it, after a long Journey, he should And this 
wonderful plant I In bis astonlshmeat past ills would 
be forgotten when beholding this admirable work uf 

There are about 35 apeoles of Nepenthes, all tropical 
and mostly Malayan, They are all remarkably alike, 
and different from anything else In tbe world. They 
are probably supported In part by animal matter which 
is canght In their pitchers. The fluid in the bottom of 
the pitchers is largely secreted hy the plants and Is com- 
parable to the gastric juice. It helps to deeompose and 
digest the food. The glands'which secrete this digestive 



reted before the lids open, even In t'he' baby pitchers, 
and the lid In believed to keep the rain from diluting 
the viacld fluid. 

It la supposed that Insects are attracted by nectar 
glands situated near the mouth of the pitchers, and per- 

decomposlng fliea Is thought to attract flesh-eating in- 
secta, and thus a spcond harvest is secured. One spe- 
ciea is said to he atill further apeclallied In ita tastes, 
Burlildge relatea that N. feitckii, from its pecullsr 
habit of growing on dead trees, catches mainly such 
beetles and boring insecti aa exist In decayed timber, 
and anta innumerable. There is. however, a species of 
ant which outwits one of the pitcher plants: vii,, jV, 
Mcalearala. - This ant's object la water, and to obtain 
this It bores a hole through one of the large sugar-ac' 
creting glands of the stalk behind the pitcher, just 
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low Ibe water-line, seeming to know hy Insttnct-or Is 

experience I— that tha water of the piMhersBooperateil 
on will well np tlie hole as it does in a ayphon pipe." 
le two Bperies of pitcher plauts just mentloneil arc 
[iKtantly robhed hy Insect-eatias birdn. Tbe Bomesns 



birtfce was pre 

daintily cooke 

The pitcher 



ented by the oBiives with delicious rice 
Id clean pitchers of jV. Bookeriana. 
of Nepenthes are borne at tbe ends of 
oually flask -shaped, sometimes 



"Thes 
eitch, ' 



yonng pitch 



blade, I 



nuuus with the bitule and form part of it ; then 
le, and later aeparaled tram It by a prolongation of 
uldrlb; they are produced BimullaneouBly wilh (he 
--1 after it. bs in Ibe adult plant.   • As 
alinuo to be produred, bo a gradual change in 
the size and shape of the pitchers becomes apparent. 
Instead of the piKher being proiluced simultaneously 
wilh Ibe blade, it lags behind, as it were; the midrib is • 
perceptibly prolonged beyon<l the apex of tbe blade while 



itill r 



ary. i 



d thi> 



till 



leares are produced with full-sfzed pllchers. If the Stem 
is allowed to grow without check, the pitchers appended 
to the leaves successively produced undergo a change In 
shape and dimuaslons still more remarkable Iban what 
takes place duriug the progress of development from the 
Infantine to what is regarded as the perfect form of Ihe 
pitcher. • • • [See Pig. 1470. J As leaf after leaf is 
prudueed from the ascending stem, Ibe pitchers first 
become longer and narrower; then follows a gradual 

modified from the flask shape to the cyllndric shape; 
the ventral wings conxtantly diminish In breadth and 
the ciliale trlntce disappears until the place of the wings 
Is denoted only by two narrow keels, and instances 
have been observed in which even these are obiile- 
rated. Tbe pitchers not only undergo change In site, 

respect to the prolonged midrib. By the time the seventh 
or eighth pitcber has l>een produced above that which 
we have already referred to as the perfect pitcher, the 
prolonged midrib has made halt a revolution on Its own 

it. As the pltehers diminish In size with tbe ascent of 

and as the plants arrive at the time of flowering, they 
cease to be produced altogether, but the slem continues 
to grow and produces leaves with prolonged midribs, 
affording a support to the plant and its Inflorescence 
white maturing its seed. Sir Hugh Low observed of 
N. ampiillaria, which he saw In Sarawak, that tbe first 
formed leaves have no blades but only pitchers, witii 
which the ground Is frequently covered as with a 

OHitr kiibili d/ gmulh are no less interesting. Some 
of tbe Nepenthes keep to tbe ground, but most of them 
climb tall trees. The species are. with very few eicep- 
liuns. all more or less epiphylnl, and JV. f'eiiehii is sb1<I 
to be wholly so. As they clirab, Ihe tips of the leavi'S 
lakeatumortwoaroundanearby twig. Llkeall pitcher 
plants, Nepenthes are poorly supplied wilh roots, and 
as the plants grow above they are said to die away below. 
Thus their lowest point may he 2<J feet above groimd. 
However, they can send out new roots all along the stem 
and penetrate the thick covering of moss and liclien 
often found on the trunks of |--- '-- '- "--- 



a mouth surrounded by a rim. a little spur i 



I cultiva 
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varj- 



It of the pitcher. The broader these wings 
e longer their fringes the handsomer the pitcher, 

s down ward .pointing teeth, which have been 
supposed to turn back Insect retugeea. 

With the exception ot about half = dosen very distinct 
types which will be mentioned later, Nepenthes species 
are too much alike. So far as records and pictures go. 
practlcBlly all the hybrids are as much alike as so many 
peas, at least so far as iiitchers are concerned. A few 
exceptional kindu can Ih- told by llio hniriness or broad 
bs'<es of tlicir leaves, or by venation. Even the flowers 
furnish little help In distinguishing species and, as a 
rule, the cultivator wants pitchers, not fiowers. The 
pitchers will "hold water." but it is doubtful if the pres- 
ent classiflcation of them will. The dltOculties of tbe 
case will be apparent from the following account of how 
the pitchers change in form and color as a plant de- 

ffo»' Ihe Pilrltfri rUniiff'.— When a Nepenthes is 
gmwn from seed, the very flrnl thing that develops after 



IV be G-13 In. long or more. Tbe great Rajah, whicl 
a dwarf plant about i ft. hlch, with Its pitchers rest 
g on the ground in a circle, has been known to hai' 



rowned rat. The fls. o( a Nepenthes 
 -   -  ',1 p|a,„ 



ihion I 



. The mBle 

They are gi 



separate 
or purple, small, a hundred or sr. m  ibcfiiib ur imiiinr, 
wilh 4 perianth segments. Onlinarily Nepenthes are 
not permitted to flower, the stems being stopped, partly 
for the sake of taking cuttings, but chiefly because the 

growth of compact plants rather than from tail and 
straggling specimens. 

"Of the 36 species, or thereabouts, known to science,' 
says Veilch, "14 are confined to Borneo, S more are 
eiimmon to that and adjacent islands, 13 more are extra- 
Bomean but strictly lilalaTsian, the remaining 6 are 
much scattered — there is one In North Australia, one 
In New Caledonia, one in Ceylon, one in tbe Seyehelles. 
one in Miidagascar and one in northen'I India." The 
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greAt majority of the species are found on equatorial 
islands at low elevations near the seacoast, in a climate 
of wonderfully uniform temperatures and a yearly rain- 
fall of 70-80 in. As a general rule the greatest heat of 
the day does not exceed 90-92° F., while it seldom falls 
during the night below 74° P. The usual daily range is 
only 10° and the extreme 15°. During a large part of 
the year the air of the Nepenthes region is nearly satu- 
rated with moisture, so that a very slight fall of tem- 
perature produces copious dews and showers even at 
high temperatures and low altitudes. 

The species which g^row at high altitudes form a most 
remarkable and exceptional group. There are four of 
them, which grow only on Kioa Balou, a mountain in 
Borneo, which is 13,700 feet high. These species are 
found at altitudes ranging from 5,000 to 10,000 feet, in 
the following order: iV. Lowiif Edwardsiana^ Rajah 
and vitlota. These four are amongst the largest and 
most distinct of all Nepenthes. N. Lowii gapes at one 
like a sardonic pelican (see Fig. 1472). iV. Rajah has 
pitchers of immense size and unique shape (Fig. 1472). 
y. villosa and MidwardsiafM differ from all other species 
in their rim, which is cut up, as shown in Fig. 1472, into 
rather few large coarse disks instead of numerous fine, 
crowded rings. Some of the best collectors in the world 
have been sent after these treasures, and the history of 
the chase for them rivals the most romantic and excit- 
ing orchid hunts. Up to Sept., 1897, only the Rajah had 
been successfuly brought to our northern hothouses, 
where it remains an unwilling prisoner. The capture of 
the others should be one of the horticultural triumphs of 
the twentieth century. In the particular zone in which 
these four species grow there is a peculiar combination 
of cold and wetness in the air rising from the sea which 
meets the cold air decending from the peak. There is 
a constant state of ** Scotch mist " associated with a 
temp, of 4(M5° F. "When plants of these noble species 
are brought down to the hot plains they soon die off, and 
even if shipped safely in Wardian cases, they cannot 
withstand the heat of the sea voyage." The Rajah was 
introduced in the form of seeds. 

To grow the Rajah may well be regarded as the sum- 
mit of tuc gardener's skill. *^ It is terrestrial in yellow 
loam and decomposed granite, with its great basal 
pitchers resting and often buried in dead leaves, moss 
and other detritus or debris." N, villosa is also terres- 
trial; iV. Lowii and N. Edwardsiana epiphytal. For 
the Rajah and its three companions Burbidge proposes 
a cold greenhouse surrounded by hot ones, so arranged 
that the warm moisture-laden air of the latter could be 
admitted to the former, thus imitating the cold mois- 
ture-saturated atmosphere of their native habitat. In 
such a house the Odontoglossuras of the higher slopes 
of the Andes and many other difficult things should be 
able to thrive. 

As a whole. Nepenthes is a difficult group to grow. 
Pitcher plants deserve a house of their own, and they 
often get it. Within the group, however, there are cer- 
tain kinds which are relatively easy to cultivate. The 
hybrids, as a rule, are easier to grow than the species. 
Anyone who wishes to begin in a small way should start 
with N. Masteraiana^ which is often said by connois- 
seurs to be the largest, best colored and most desirable 
of all Nepenthes. This fine hybrid is named after Dr. 
Maxwell T. Masters, editor of the Gardeners' Chronicle, 
who has done more to preserve careful records of Ne- 
penthes hybrids than anyone else. Some of the points 
of a good hybrid are: It should be easy to propagate 
and easy to grow; every leaf should bear a pitcher; the 
pitcher should be large and highly colored, the reddest 
ones being the most attractive; the wings should be 
broad and copiously fringed; the plants should never 
be without some pitchers, and the perfect pitchers 
should last all summer at least, without browning at 
the top. All or nearly all these points are met in N. 
MasteriiarMf pitchers of which have been known to 
last two years. 

Among the species one of the most distinct types is 
y. Rafflesiana, which is remarkable for its high neck 
supporting the lid. A form of it, known as iV. Hookeri- 
ana, is thought to be a parent of more hybrids than any 
other Nepenthes. The wide rim of N. Veitehii gives its 
pitchers a strong individuality and makes it a favorite 



for hybridizing. The four Eina Balou species are very 
distinct, but for most people impossible. iV. albo-mar' 
ginata and a supposed hybrid of it named eincta are re- 
markable for a white ring just below the rim. The rest 
are for the hobbyist. 

The literature of Nepenthes is very extensive. The 
only botanical monograph is that by J. D. Hooker in 
DeCandolle's Prodromus 17:91-105 (1873). This is an 
account in Latin of 34 species, of which a dozen or so 
are cultivated. For the origin and development of the 
pitchers, see J. D. Hooker in Trans. Linn. Soc. 22:415- 
424 (1859). For the horticultural side, see Veitch and 
Burbidge in Jour. Roy. Hort. Soc. of London 21:226- 
262 (1897). 

Nepenthes are fanciers' plants par excellence. The 
problems connected with their insectivorous habits are 
of perennial interest to scientists, students and the gen- 
eral public, but to the gardener the fascination of Ne< 
penthes lies chiefly in their oddity and the difficulty of 
their culture. The feeling of curiosity soon yields to 
a sense of their beauty. America is too young to have 
made many contributions to fanciers* groups in general, 
but the hybrid Nepenthes raised in America by the late 
Mr. Taplin are so remarkable for their continued suc- 
cess on both sides of the water that they deserve separ- 
ate notice. \^. ])|, 

The Taplin Hybrids. — It is certainly true that my 
father's hybrids were superior to many of the European 
hybrids. He worked on them for many years, but left 
nothing whatever in the form of manuscript concerning 
them. He never wrote for publication, and the notes he 
made from time to time were distinctly hieroglyphic, 
and merely concerned the period of blooming of different 
kinds. He began his work in this line while at Ghats- 
worth, but many varieties did not flower satisfactorily 
in England, or did not ripen viable seed. Consequently, 
he succeeded much beyond his expectations in this 
warmer climate. Most of his hybrids resulted from 
two varieties blooming at different times, and the under- 
signed has vivid recollections of an array of little 
thumb-pots, carefully lined and sealed with tinfoil, and 
kept in a dry place, which contained pollen saved from 
one period of blooming to another. He used N. Phyl- 
lamphora^ Hookerianaj distillatoria and Sedenii quite 
largely. The majority of his hybrids were sold to B. S. 
Williams, of London, when the George Such collection 
at South Amboy was dispersed. iV. Taplini is a very 
richly colored one. N. Morganim, Outramianat Wil- 
liamsii and Lawrenceana are his varieties, and the 
writer is fairly certain that Courtii is also. Court and 
Outram both being warm personal friends. Most of the 
plants were renamed when sent out in England. 

Emil7 Taplin Royle. 

Nepenthes Culture at Washingtont D. C. — Nepenthes 
are increased by cuttings and by seeds. The ripened 
shoots, with 4 or 5 leaves attached, make the best cut- 
tings. They may be put in to root from December till 
the end of January, but under proper conditions the 
operation may be performed at any time during the 
year. Some of the free-rooting kinds, such as N, Dom- 
iniana, N. lofviSf N. gracilis, N. Phyllamphora and 
N. Mastersianay may be rooted in sand under a glass 
with a little moss tied around the base of each cutting. 
Under this treatment the temperature of the sand should 
be about 80° F. When the roots show through the moss 
they should be put in small pots and kept close for a 
couple of weeks. The most satisfactory method of 
propagation is to put the base of each cutting through 
the hole of an inverted 2-inch rose pot, plunging the pot 
in sphagnum moss in a temperature of from 80-90° F. 
See Fig. 1468. During the operation of rooting they 
must be kept in a close propagating frame and frequently 
syringed. See Fig. 1469. When the roots are about 
three-quarters of an inch long the cuttings should be 
potted, using a mixture of finely chopped fibrous peat, 
moss and sand, with a little finely broken charcoal 
added. They should be replaced in the moss and kept 
close until the pots are fairly well filled with roots and 
then gradually hardened off. All of the kinds do best 
suspended from the roof of a hothouse, the temperature 
of which should not fall below 65° F. in winter. The 
plants may be grown either in orchid pots or baskets. 
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Id potting or basketing plants from 4-in pots, large 
pieces of potsberd and charcoal nhould be flrml; placed 
here and Ibere among the potting material, which shoulil 
consist of niugb Bbroua peat, 
plants should not be allowtd ti 

thef are intended to produce seea, nueo large-Biieo 
pitcbers are wanted the ende of tbe nhoota should be 
nipped out atler aeverol leaves have been made and the 
pitcbera are in the process of development; this throws 
BtreDRtii Into the last-formed leaves and produces ren 
large pitchers. When the plants are in active growth 
thev should be well drenched with water at least once 
each day and sj^luged frequently, but care should be 
taken not ta overwster newly potted specimens. They 



lould ai 



shaded with cl 



h Bied f. 



% house is devot«l to tbem, or partly occupied 
tment, it should be 
Veil pitchered plants 
may oc tasen irom loe growmg nouae and eihiblted in 
good condition for a long time in a houee under condi- 
tions which would be unfavorable for their growth. All 
of the hybrid forms are of easy calture. If.Matltriiann, 
If. Dominiana. JV. Siel>Te<:htii, N. Oulramiana and 
If. Hfnryana produce pitchers very freely. The species, 
as a rule, are not quite no free, but some of them thrive 
equally as well as the garden forms. jV. Rajah. N. Sor- 
lliiana. If. sanguinta, .V. albo-marginala and If. bical- 
rnrata are all more or less difllcult to manage, as tbe 
conditions under which they grow In tbelr uatlve haunts 
are sometimes not easily imitated. If. amputlarla, 
JV. Baf/letiana. If. Phyllampliora. If. diilillatoria . 
JV. lavii and If. Kennedyana are usually seen well 
, furnished with pitchers. Q, w. Oliver. 

yepeuthtt CuUuM at JTew Boehellf, If. Y.-ln 
propagating these charming plants the writer prefers 
cuttings of well-ripened wood, not too hard, and of 2 or 
:i eyes in length. The Ivs. are trimmed In one-balf or 
more. Tbe cuttings are placed in a cloae glass case, 
with a steady bottom beat of at least 80° or S6° in a 
bed of cocoa fiber or of sphagnum moss and sand 
mixed. The cuttings are always kept moist, and only 
enough air In allowed to reduce condensation  

After they are rooted, which takes from two to three 
months, they are planted into shallow pans or orrliid 



1468. Qood method si ptopoBaiing Nepenthe*. 

Th« cnttlnc Is ptiuwl in an Inverled pat. The Mlcb 
at Ibe richl wedxes the cattlnl and keeps It Hcht: II 



criba In a mixture of fibrous peat and sphagnum 
with perhaps some pieces of chsrcoal and crock? 
bottom. This material should be packed In Am 
tied dowti. Then set the plants again into botlon 
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in order to haye them firmly eslabli'ihed. Increase tbe 
air gradually until tbe plants are sturdy enough to be 
placed in the greenhouse, either upon a rack or sus- 
pended from the roof. The temperature where Ne- 
penlbea are grown should never be less than 60°, and it 
might be as high as 80° or 90°, providing plenty of 
moisture la given. Copious syringinit, and during the 



summer months, dipping of the plants In water, is < 
beneficial. When the plants get too high, say at 
IB In. or 2 ft., and their pitchers become smaller 
smaller, as they grow taller, the best plan is to cut tl 
back to within 4 or .'J eyes of the crown. Then tbe i 



>f liquid n: 



i in good growing 



r^g'ht'co' 



 cribs. 

When the potting 
material is eiuausceu, ic is easeoiiai that it be renewed 
at least once a year. Verv fine plants can also be 
raised from seeds. When the plants are in bloom the 
miniature flowers should be carefully examined, to see 
that both sexes are represented, for if either aei be 
absent there can be no fertilisation. The seed, when 
ripe, should be sown in pons in much tbe same material 
OS was prescribed for cuttings, the pans placed in about 
the same sort of a place, and the niaterlal always 
kept moist. It takes from six weeks to two months lo 
germinate the seed. After that, care must be taken that 
the young seedlings do not damp off. Once they ate 
strong enough, with 2 or 3 leaflets, tliey can be prickid 
off and planted into other pans and fresh material, st 
tbe same time gradually accustomed to fbe sir, and thus 
in from eighteen months to two years' time nice little 
plants may be had. In the experience of Ibe writer the 
' " ring kinds are more easily cult, than tl 



JV. Ailenia 



mpaltat 






s., ftici 



1, Chtl 



_ Bi, Curtitii. cylindrira. dUUIIalo 
HytmaHnt, hyhrida, var. maciilala, Sooktriami , 
Bookeriana var. elongata. latto/o, iairrriieioMo, Jtfu;<- 
tertiatia (2 vars.l, Morganiana, Outraniiana, Palrr- 
tonil, pIfiHrala, BaffUtiana, var. innigyiia, Saragtnna. 
Stdeni, Siebrerhtii, Sleitattii. Taplini, TildeniaHa, 
Vtilchii, Ztytaniea var. T«bra. h. A. Subrecht. 



ampnllaria, 7. Z3. 



Oulrunianft. 









Rajih. 24. 


Khasiana. 1*. 




Isvit. II. 




UnaU. a. 


8^«l!*3e: 


Lawrenclana, 37. 


Stewart 11. ! 




 ffisiti: 


msjor. 7. 


Uastertlaaa. 4. 


viitRla'. 7.' 


mills. £3. 


WIIILsmsll. 


Mor>.nt.na 3t. 


^i^fii^r 
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k.. Color of pilelUT wholly or 

chittly red: no >poU, 
a.PUrktr irilh t inu-nrd. 

poiiUitig tpiiTi 1. blcKlOknt* 

a. Pitcher ait\oul tnirard- 

pointing tpuri. 
c. Shape of pitehtr thort- 

tlaik- or rnus-ihaped 2. llftdftguimri«iull 

C. Shape olpitehtrquite cylin- 

drical 

c. Shaft of pitchtr cylindri- 

a. Length of pitehir 7 in. or 

a. Length ot pitcher S in 5. K«llll*dyaiia 

I. Color of pilehtr wholly or 
chieflg green: ipoU tea 

s. Wingi alwayi fringed. , 

c. Foliagt hairy beneath 6. iMWU 

0. Foliage not hairy benealh, 

9. Lid smaller than Iht mouth, 

erect or bent back T. uapnllAriA 

a. Lid at large at the mouth. 
t. Upper part of pitcher 

ftuihed red! neck low... 8. mtNCWlt 

1. tTpper part of pilehtr green: 

netkkigh 9. hjhlMk 

I. Vpper part of pileker itith 

a few red tpoti: ntek 

rather kigh 10. ejUndllM 

9. Wint/t not fringed {extept 

lomttitnei If, Uivii). 

^. Bate of lid notched 11. Itavli 

;. Bait of lid not notched. 

J. InHoreecence panielcd 12. dlatUlatOll* 

3. Infloreternce moemoie. 

I. Lvi. pelioled 13. FlirUMnphMft 

1. Lvt.tettilt U. '"■"H- — 

I. Color of pitcher more or lett 

tpetted. 

t.Pileher telnglett 15. Bwk*! 

1. Pitcher winged. 

D. Foliage hairy beneath. 

). BimeompotedofnMny tine, 

elot* ringt 16. Tslttlllll 

y. Bim compoied of lea cearie 

dittant ditkt IT. tUIom 

7. Foliage not kalrn beneath. 

>. Bait of Irt. rather troad, 
tht Ifj. leilllt or nearly 

t. Mouth of pitcher with a 
white margin beloir the 

[. Month of' piieher'wiihaul'a 

while margin, 
r. Back of pitcher 1-tpurred . .19. nselUl 
p. Baekof pitcher t-ipumd.. 2D. flottkUu 
), Bail of Ivt. narrowed into 

a petiole, which, however. 

It uiunlly margined. 
t. Shape of pilfher like a 

tube, i.e., cylindrical, not 

r. Under tide of lid t-ipurred. 21. CuzttMU 
r. Under tide of lid not 

i. Lid not bent back 22. mixt* 

t. Lid bent back {^' "J^^irf^u 

E. Shape ofpilrher like a m«g. 
T. Month of pitcher bigger than 

the bottom 34. Sklfth 

r. Month of pitcher imaller 

than the bottom. 

1. Wing fringei iparse 25. ChBlioill 

2H. Edlnmuli 

1. Wing fri»gei copioHi 2 

E. Skape of pitcher like a flaik, 

or liii tylindrical above. 
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Nob. 28 to 46, Flabe-khaped 
Pi.u(TB. a key to which will ba fouiid on p>ge 107J. 
1. Msaltftdktk, Hi>ok. Young pltcbera bowl-Bhaped, 

a3t;i3lD.; old pllcheraSitiin.. Includins  neck 2 tn. 
loDg; color o( pilchere lens vivid thui in If.aanguinea. 
Borneo. I.H.28;408. G.C. II. 13:201. On. 17:237; 33, 
p. 29.— The Bpura resemble 
the taiigs of a snake. Appa- 
rently no other Bpecies has 
ouch spun. O. W. Oliver 
writeB tfaat all the Bpecimens 
he has leeu have been vellow- 
lah green, covered with rust- 
colored, downy mateiial. 



, How the pltdMta 
use their ihuM. 
MrllHt Knd belt are 
. gf old and U1I pUntg 



.. Tbite old-tlms 



Much canhaed in collw- 
lioni and dlmeujt to dl>- 
tlnEaUh ; S. Phyllam- 

-—C-. — .■.-~-™~™, vhora mhove. S. Sbaiiann 

both fnimwme plant. Adapi«d In the middle, K. OiilH- 
frum B. M. 4285, latoria below- 

2. ■adA?MO«Tiiiuli, Polr. L^'b, leathery, reddlah 
beneath, 5ilH In,; pitcher 4-6 in, long, crimiion, flask- 
shaped; mouth nearly circular, with scarcely any neck, 
G.C. II. 16:685. 

3. uiwiiiiiea, Lindl. Pitcher 13 i 2 In., quite cylin- 
drical; no neck. Malaya. P.S. 22:2:143. (J,C. 1872:541 : 
II. 11:13. RW. 1874:128.-Thl8 is one of the very few 
species that bas a sesnile leaf. 

4, Mast«r*ltnft, Veitch (W. langutnea x If. Khmi- 
Ana). Pitcher 7x2 in., cylindrical, but the upper third 
narrower, deep claret red, sometimeB with spots of darker 
red, G.(T. 11, 1«;749; 21:249, I. U. 33:618. Gn, 23:390. 
Ung, 4:ie3.-ThiB saperb hybrid has the seasile leaf and 
red pilcher of N. languinea. with a form of pitcher in- 
termediate between its two parents. There is a dark 
colored variety and a llgbtor colored one. 

5, E«sil*dHi>>> F, Uuell, Pitcher 5i IK In,, reddish, 
cylindrical, but narrower above; lid as laTKeaalhe moath 
and nearly horizontal. Aostralla. G.C, II. 17:357. 
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6. luiktk, Masters. Here used (or the 
plant with the green plteber and yellow 
rim which la one of two things passing in 
the trade as JV. Ke^cAJJ. The name iV. Ja - 
nala was first used at tbe bottom ot plate 
261, vol. 23 of I.U., but the accompanylDg 
text Is headed JV. VtiteXii, and Masters 
declarea that the text refers to JV. Ffilcliii 
and not to Ihe plantthere figured. Masters 
gave, therefore, the first description of iV. 
lanala in G. C. 11. 17:178, but he faUs lo 
clearlv distinguish the two plants. He 
says that Sf. lanaia has blackish hairs on 
the under aide ot the Its. and that tba 
rim Is "ultimately reddish brown." The 
typical If. feitckii (B.M. 5080J U said 

ot the Ivs. Borneo. I. H. 23:201 (proba- 
bly a poor picture). Qn. 17; 837 (as JV. 
Vtilchii}. if. lanata should perhaps rank 
merely as a variety of JV. ftitchii. 

7. kmpiilUTlB, Jack. This and Nos. 2 
and 12 Hooker distingruisbes from all oilier 
species by their Inflorescence, which Is 
mure or less panicled, Instead of racemose. 
Pitcberoblong,3ln. long: lid smaller than 
the luonth. erect or bent back. Malaya. 
F.8. 22:2325 {copied from B.M. 5109 and 
reversed. — Var. yittiti. is a spotted var. 

offered. BurbidKe says tble Is the only 
kind that has no honey glands, bat J. M. 
Uacfarlane declares that all species have 
honey glands on the rim, though this spe- 
cies baa none on the rudimentary lid. 

8. mitomu, Veilch (JV. Zeylanica, var. 
rubroxJV. Courtii). Stem reddish, closely 
covered by broad decurrent leaf -a talks, 
which are about 1 in. long: Ivs, 12i2Hin.: 
pitcher narrowly flask-shaped, 7^x2 In. 
— Fresh pitcher sent by Siebrecht differs 
from G,C. HI. 4: 669 in having a very nar- 
row green rim, higher neck and lid faintly 
flushed red above but freely spotted 
below. 

9. htbrida,Veitch. Lvs.B-9 

rather high. If.Shasiana v 

Sirent. Judging from the 
. Macfarlane thinks that if.gradli 
the female parent. Folly described in G. 
C. 1872:541. 

10. cjUudrlM,Veltch. Hybrid of JT.Zey- 
lanica, var. ni6™ x JV. VeilcMi. Pitcher 
e-8 In. long, l-l>i in. wide, pale green, 
with a very few crimson spots, inflated be- 
low, but pet' — 

lid obtong, n 

rim is shown as narrow ana regularly 
rolled back In G.C. HI. 2:521. but said to 
be frilled and somewhat dilated toward 
the neck. 



as the male 
a, J. , 



11. lAvll, Llndl. Ltb. narrow, leathery, 
without pubescence, fringes or teeth : 
pitcher 2-4 in. long, cylindrical but nar- 
rower above ; wings narrow-fringed or 
not; rim entirely without ribs (a unique 
character, If constant). Java, Singapore. 
G.C. 1818:055. 

12. dilUlIstdrla, Linn. Fig. 1471. This 
In one of the oldest names among lovers 
ot the pitcher plants, but Masters says 
the plants cultivated under this name are 
really JV. SliaHiana. JV. dislillntoria la 
oneot very few species that has pani- 
cled fls. Lvs. narrowed into a 
broadly winged, half -clasping stalk, "''- 
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large as the mout 
P.M.4:1, L.B.C. 
which Is JV. Kliai 

JV. .^cylamca, Rafln., Is referred by Index 

Kewanststo JV. diiri»o(*r<o. N.Ztyloniea, 
var. rubra, Hort., Is an old garden name 
which Veil«b in G.C. HI, 2:521 refers to JV. 
fiiriuUt, var.glabnatent. An abnormal form 
of JV. Zeylaniea, with 2 midribs and 2 
pitchers from the same leaf, is shown in G. 
C.U, 13:309. 

13. PluUiiiipkan,Willd. Fig. 1471. Lvs. 

with a long winged petiole, halC-clasplng or 
less; nerves numerous longitudinal; tex- 
ture of young lvs. membranous: pitcher 4-6 
In. long, Bubcyliodrlcal ; lid about as large 
as the mouth and horiiontal. Cochin China, 
Moluccas. -The above description Is from 
Hooker, not from B.M. 2629, which, accord- 
ing to H. J. Veitch {3. H. S. 21:232), Is 
really JV. gracilii. In R. H. 1887, p, 611, Is 
a picture labelled JV. FTtgllampliBTa, which 
is the same thing as the one in R. H. 1861. 
I p. 173, labelled JV.iIi./ii;o(t.rtD. 

14. KhMlina, Hook. Fig. 1471. Not ad- 
der the name at .JV. diilillaloria. Lvs. ses- 
sile, clasping, shortly decurrent; nerves pin- 
nate ; texture firm, but hardly leathery: 
pitcher 4-TxI>i-3 In., spotted above, larger 
than those ol jr.diKtillaloHa. Himalayas. 
B.M. 2798 lerroneously BsiV. diiritlofarfn). 
In B.M. 2798 the pitcher is cylindrical bul 
narrow at the bottom. J. M. Uacfarlane ver- 
ifles tbis description, and adds tbat tbe true 
JV. JChaiiiana has a long, narrow pilchet 
which Is green or tinged with brick red. 

15. Bdrkrf, Mast. This Is distinguished 
from apparently alt other species by the 
absence of winga. It has the wide rim, with 
irregular fluted projections of JV. Viilehii, 
Pitcher 8x2^ In., oblong, but swelled In 
the lower third. Borneo. G, C, 111, 0:493. 
Var, pmUUoa, Mast., has a more slender 
habit, narrower Irs., smaller and less highly 
colored pitchers, produced In greater pro- 

16. TUtohil, Hook. Fig. 1467, A splen- 
did plant, remarkable for ils extremely 
wide rim, which sometimes attains 2 In., and 
Is often boldly scalloped at the margin in- 
stead of being rolled neatly back. Being 
one ot the most distinct in general appear- 
ance, it has been much used in hyhridii- 
ing. The name has been endleaslv confused. 
It Is commonly said that thei« are two forms 
of JV. yrilckii passing In tbe trade-one 
with a spotted pitcher and red rim, and the 
other with a green pitcher and yellow rini. 
The latter is here called JV. lanala. The 
former Is indisputably (he true JV. feilrliii, 
since tbe original description of JV. I'tHehii 
consists In a mere citation ot B. U. 5OB0, 
which, by the way, bears the erroneous 
legend otiV.i-JI/DtD. B.M. 5080, therefore, is 
the type of JV. I'tilehii, and that is a spoiled 



pitcher 



rith a 



. ir.Vti 



chit has a 



which 






.all d 



; texture leathery : pitcher 4- 
6x l-li-i in., cylindrical, obscnrely 
dilated at the base, more or less 
flushed red upwards : lid about as 



'ivcdlatincttypeaofNepeDt 

. Lotvii. haiah. Baftlrriaaa. 
riann tndJla//litiana. The 



hybrid 1 1 



large hairy pitcher, attaining 10i3H I 
which tapers toward the base, la nowhere 
bulged, and has an ovate moulh.surreunded 
by a wide, high-necked rim; the lid seems 
small in comparison. Borneo. F.M. 1677: 
265. O.C.I!,16:78l. Perhaps, also, G.C. 11, 
18:809 (as JV. langiiinea). Burbldge says 
tbat JV, I'eitehii Is a true epiphvte. grow- 
ing 20-100 ft. above ground and dlf- 
^^_ tering from most, if not all, other 

and bearing Its lvs. in a 2-ranked 
fashion. 

17, vilUM, Hook. Fig. 1472. This 
Is distinct frem all olher species her« 
described by its rim, which Is com- 



NEPENTHES 



NEPENTHES 



1073 



posed of distant disks which are circular except for teeth 
which project down into the pitcher. N. Edwardsiana 
is probably the only other kind with such a rim. Bor- 
neo. Trans. Linn. Soc., plate 69, not B.M. 5080, which Is 
N. r«iteA**.— Not in cultivation anywhere as yet. 

18. dneta, Mast. The leaf tapers to a broad dilated 
base, which is "intermediate between the sessile leaf of 
N, Iforthiana and the long taperinfc stalk of If. albo- 
matyinata:" pitcher cylindrical, rounded at the base, 
7-8 x2H in.; rim lobed, not entire as in If, albo-margi- 
nata ; back of pitcher 2-spurred. Borneo. G. C. II. 
21:576.— The white band is narrower than in iV. alho- 
marginaia, 

19. grieilifl, Eorth. Lvs. sessile, long decurrent : 
pitcher cylindrical but inflated at the base and con- 
stricted at the middle, 2>^-4 in. long. Borneo. B.M. 2629 
(erroneously as N, Phpllam^hora). V. 3:221 (poor as 
to shape of pitcher) . Var. mikjor is the only form offered. 

20. Horthiina, Hook. Remark&ble for its wide rim, 
which is said to attain 2 in. and is perhaps nearly as wide 
as in y, Veiichii. Pitcher flask-shaped. 12-16 x 3>^-5 
in. Borneo. Gn. 23, p. 496. R.B.21,p.271. S.H.I, p. 107 
(all the same cut). G.G. II. 16:717 is misleading as to 
width of rim, and was perhaps done from a very young 
pitcher. 

21. CAztiiii, Hook. This species is very distinct by 
reason of the shape of the pitcher. Pitcher 7xl>^ in., 
as nearly cylindrical as in any species of the genus. 
The mouth and neck are like N. Itafflesiana, but the 
pitcher is not bulged below and the fls. are green instead 
of dark red. This species is unique by reason of its 
spurs. The back spur is borne not at the junction of 
back and lid as usual, but on the back of the pitcher. 
Moreover, the midrib of the lower surface of the lid is 
produced into 2 spurs— one near the base and a longer 
one near the apex. Borneo. B.M. 7138. G.G. III. 2: 689. 
I.H. 35, p. 59 (same cut). G.G. III. 6:661.— A fresh 
pitcher sent by Siebrecht shows that this is even more 
distinct and splendid than the pictures show. 

22. mixta, Mast. (iV. IToHhisii, Veitch) . Hybrid of N. 
Northiana and lY. Curtisiit having the cylindrical pitcher 
of the latter but not the 2 spurs on the lower side of the 
lid. The lvs. are remarkable in being somewhat notched 
at the apex of the blade. Pitcher 8 in. long; rim deep 
crimson. G.G. III. 13:47. G.M.36:754. R.B.21,p.268. 
—According to Veitch, the fls. are panicled. 

23. ampQll&iiA, var. ylttata. Here may be sought the 
spotted var. of If. ampullaria described at No. 7. In 
I.H. 24:272 this spotted var. is represented with a small, 
broadly oblong, unconstricted pitcher and a lid bent 
back to a wholly exceptional degree. 

24. Bijah, Hook. Fig. 1472. Distinguished by the 
immense size of the pitchers, their odd shape, the great 
mouth, the disproportionately large lid, and also by the 
tendril which is given off, not from the apex of the leaf, 
as usual, but from the under surface a short distance 
below the apex. Pitchers a foot or more long and three- 
fourths as wide. Borneo. G.G. II. 16:493. Gn. 22, p. 
122. P. 1883, p. 157. 

25. Chtifoni, Veitch (iV. Vominii x N. Rafriesiana). 
Pitcher 3-4x2>^in. More fully described in G.G. 
1872:542. 

26. Edininsis {If. Raffleaianax CheUoni). Raised 
at the Botanic Gardens of Edinburgh, but not described 
so far as known. A.F. 7:381.— Gult. at U. S. Botanical 
Gardens, Washington, D. G. 

27. Baffletiiiia, Jack. Fig. 1470. This is one of the 
most distinct species by reason of its high-necked 
pitchers and purple fls. The young pitchers are mug- 
shaped (excluding the neck), while the mature ones 
(rarely seen in cult.) are actually wider at top than at 
bottom and taper gradually to the base without any 
sudden constriction. Stem green and glabrous : young 
pitchers often 5)^x3 in.; old ones sometimes 7x2 in. 
India. B.M. 4285 (copied and reversed in F.S. 3:213). 
F.S. 16:1698; 22:2343. F. 1850:77; 1872, p. 221. G.G. 
111.12:553; 1872:541. R.H. 1869,p. 130(asir.J?ar7«i¥ra). 
Var. iniigiiifl. Mast., is a more robust plant: stems 
covered when young with white chaffy scales : pitchers 
mug-shaped. 9x4 in., thickly beset with small, brownish. 



stelliform hairs. G.G. II. 8:425. Var. nlvea is densely 
covered with white down. Var. pillids is cult, at Wash- 
ington, D. G. Var. HookeziiLna (If. Hookeri^naf Low. 
iV. ffodkerif Alphand). Fig. 1472. Said to be the parent 
of more hybrids than any other kind. It seems to be a 
distinct botanical variety from Borneo, differing essen- 
tially in having a low neck. According to Masters 
(G.G. II. 16:812), it also differs in having a short petiole 
which is very broad at the base, and a flatter, not hood- 
like lid. Also the lvs. are thicker, with 3-5 secondary 
nerves on each side of the midrib and parallel to it, the 
tertiary transverse nerves much more closely arranged 
than in If. Maffleaiana. The figure in G.C. II. 16:813 
(repeated in G.G. IIL 12:557, I.H. 41, p. 145, and S.H. 
1:57) is inaccurate as to the spur, which is distinctly 
shown as a prolongation of the rim, rather than of the 
lid or the midrib of the back. See A.G. 18:877. Also 
Alphand's Promenades de Paris, last colored plate of 
the volume of plates. 

FLASK-SHAPED AND SPOTTED PITCHER PLANTS. 

(The key continued from imsre 1071 j 

This group (Nos. 28 to 45) is composed wholly of hybrids, and 
the blood of N. Raffleaiana enters largely into them. The high- 
necked kinds are more like typical JV. RatfUtiana, while the 
low-necked kinds resemble N. Bafflenana, var. Hookeriana. 
All of these hybrids seem to be more flask-shaped than N. Raf- 
fUtiana, i. e., they are proportionately longer, and more con- 
stricted above. 

F. Ifeek extremely highj associated 
with a very oblique mouth, as 
in Fig. 1472 (bottom). 
O. Spots red and yellow: pitchers 

chiefly red 28. atroBaoguinea 

OG. Spots red and green. 

H. aim wide^ 1 in, or so 29. Diokioniana 

HH. Him narrow. 

I. Wings wavy and fluted (as well 

as fringed) 30. intermedia 

II. Wings not wavy 31. Courtii 

FF. Ifeck shorter: mouth less ob- 
lique. See Fig. 1472 (next above bottom). 

0. Spots red and yellow, hardly 

green, 

H. Rim parti-colored 32. oocoinea 

.33. Williamsii 

RH. Rim self -colored^ dark 34. Horgaxiiana 

GO. Spots red and green. 

H. Wings wavy (as well as fringed) 35. Dormanniana 
HH. Wings not wavy. 

1. Shape of lid roundish rather 

tTian oblong. 
J. Base of lid heart-shaped, i. e., 

notched 36. Sedeni 

jj. Base of lid not notched. 

K. Rim green 37. LawTendana 

38. Wrigleyana 
KK. Rim dark red or parti-colored, 39, Btewartii 

40. Henryana 

41. Eyermamd 

42. Batcliffiana 
II. Shape of lid oblo^ig 43. Ontramiana 

44. Dominil 

45. hybrida, 

var. maonlata 

28. atrosangiiliiea, Hort. American hybrid, said to 
resemble If. Sedeni and N, rubra. Said to be much 
richer in color than N, sanguinea. Pitcher 6x2)^ in.; 
rim red and blackish. Q.C, II. 17:827. 

29. DickBoni&na, Masters (N.Rafflesianax Veiichii), 
This has a rim almost as big as that of N. Veitchii, but 
not so flat. Pitcher 10x3>< in.: lvs. with 3 parallel 
nerves between midrib and margin. G.G. III. 4 :541. 

30. intermedia, Veitch (If. Rafflesiana x ?). Stem 
covered with pale rust-colored down: lvs. taper to both 
ends: pitcher 6 x2H in.; rim flattish, parti -colored; lid 
less hooded than in N. Rafflesiana. G.C. II. 17:179; 
III. 12:125. F. 1875, p. 257 (neck too low). 

31. Cdnrtii, Veitch (N.f x Dominii). Stem purplish 
and hairy: pitcher 6x2K in., of very firm texture. 
G.C. 111.6:845. 
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32. OMCdsea. Host. American hybrid of unknown 
parenu^. Pitcher 6x3 in., crimson, Blightl; speckled 
with yellow; rtm red and black; lid apotled. G.C. II. 
18:169. I. H. 41, p. 143. -Cannot be disllnguiahed by 
original descriptloDB and pIctDrea from (he neiC. The 
leat-marglus □( both have numeroaa, regularly disposed, 
minnte teeth. 

33. Williamiil, B. S.WiliiaroB (^V. Sedtni x JV. Boole- 
<ri). Pitcher 4-5 in. long, Intermodiate in shape between 
Its parents; Interior spotted reil; lid reddish brown be- 
neath. a.C. II. 14:40.-In Qn. 27:494 the rim Is errone- 
ODBly shown as dark and self-colored, but a freab pitcher 
eent by Slebreoht has a beautiful, sbiny, richly partl- 
«oloTed rim. 

34. llOrKkllllUUi, Bort. (JV. MSrganta, Eort.). One 
o( Taplln's American hybrids, supposedly between N, 
Bookeri and ^. Pliyllamphora. Lts. reddUb, margins 
entire: pitcher medium-sized. Originally said to have 
a green lid, but In On.23;39D the lid Is light yellow, 
■potted red, at least below. 

35. DDrmannUnft, Hasten. Possibly an American 
hybrid; parentage unknown. Lvs. finely oiliate at the 
edges: pilcharOxS; lid spotted. O. C. II. 17:525.- 
Fresh pitcher sent by Siebrecht has a partl-colored rim. 

36. BMntl, Veltch. MaaUirs, in his careful descrip- 
tion in U.C. 1872:542, says that the lid Is cordate, but 
this feature is not shown in the Veltchian trade cut used 
InF. 187S,p.54and S.H. 1:104. Stem ter«te. glabrous: 
lvs. Til^ In. : pitcher (probably not mature) 3i 1 In 

37. L4«rMieliiM, B. S.Williams (JV. SedenixBook- 
trii). Pitcher 4-5 tn. long, Intermediate in shape be- 
tween its parents, and In 1880 said to be a brighter red 
than any kind eioept JV. Manguinta. Lvs. slightly ser- 
rate: lid reddish beneath. Q.C. II. 14:40. I. H. 29:460 
(lid spotted above). 

38. Hrriclerkna, Hort. Said to be another hybrid of 
if. Phgltamphora and JV. Bookeri. Lvs. light green, 
like tbose of N. Phytlamphara, 10-12x1^-2 in., acute 
at both ends, glandular beneadi, and with 2 or more 
parallel nerves on each side of the midrib. O.C.II. 
17:143. 

39. SttwartU, Veiteh (If. St&artil, Hort. 1). Same 

Earentaga as if. iforganiana. Lvs. said to have the 
ght green color of y. Phi/Uamp\ora,-wHh the leathery 
texture of N. Bookeri. Pitcher Intermediate In site. 
F. 1879, p. 157, where thfl pitcher is said to have ft"promi- 
nent rib "on the back. Specimens cult, at Cornell Univ. 
have parti-colored rims. 

40. Henrjina, B.S.Williams I jr. .ffoafttHxJV.SidcnO. 
Piteher5i2. I.H.29:460. Qn. 27:494. Here may belong 
I.H. 34 : 15. but the pitchers are larger and redder except 
on the lid, which Is nearly green and unspotted, the rim 
decidedly psrti-colored and the wings entirely ^infringed, 
the last point being the most auspicious. 

41. fiyermannl, Hort. Lvs. lOiS In,, dark green, 
leathery, with a few minute teeth on the margin: pitcher 
*itH ln.,hiudsome dark red. with relatively few green 
spots; mouth ovate, rather short-necked; lid roundish, 
as large aa the mouth, freely spotted above, scarcely 
beneath; rim narrow, slightly partl-colored; wings in 
the specimen sent with a short fringe above and none 
below. Described from fresh pitcher furnished by Sie- 
brecht. 

43. BatcUmtaa, Veiteh (y. PhyUamphoraxIf. Book- 
trij. LvB. light green, leathery, 12-16 x 114 in.: pitcher 
5-6x2 In.; rim particolored; lid about as large as the 
month, ovate, glandular and spotted below. U.C. II. 
17:178. 

43. Ontramlfclin, B. S. Williams [!f. Sedeni-nH: Book- 
tri). Pitcher 5 In. long; Interior well spotted; rim 
parti -colored ; lid spatted, at least below. G.C. II. 14:41. 
'  at). P.M. 1879:384. 



44. Domlnll. Veltch |JV. Domi 



1. Hort.l N.Sat- 
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in., cylindrle, but slightly contracted above the middle. 
The color of the lid Is not recorded. J. M. Mactarlane 

thinks that N.sracilia was the other parent. 

The foUovlii« kinds have been offered In America but can- 
not St iirvft4>et be dlitLafUlBhed from thone fiven abm-a; N. 
Alimiina. Hort. Slebrccht.-Jf. amibilit. Hort. Said tfi be a 
hrbrld Intveen K. Hookerl and N. BalSetiana; Int. 188«.-A'. 
Aituiidna. Hort. Said to be a hj^brld between N. RAfflesUna 
 - •■   .na; int. mi3.—S. ClAiiloaii - ----- 



Hybrid of Raffleiiwia and V. Hookerisna. Pllchei 
spotted, oblonc. rounded at base.- Jf. FinaUt/i-na 
lU'brid with mediiim-Hiied spottHl pllchen: Inl 



■dii la probablj the oorr 
tcher h Uands as N. E 



.—y. LAnwoodii 



lid sreen sbove. reddish beneath.- .y. Piterionii. Hort. Baa). 
Spotted, Btchercrllndrlcal bnt nairower above.— ff.pVtturila, 
Hort., la flsnred In mebrecht^i catalopie with an obloDf 
Plkher, which Is sllEhtly wider below bnt not flaak-ahaped.- 
y PtUheHi. PitebHr & Uanda. Hjlirld belweep N. ParadliB 
__j .. .. T>,._i... 'ap pink; 1885.- ,V. ftiHimrii, 



spotted pitchers.— A'. Seimamx 
S. SMrwWidna Is a^d to bavi 
N. Anaeatana bnt llAhter color< 
Siaiiriahta of Sanl's eatKloime 



.1 Manda.- 

. pitchera. reaembUjia 

_ ^led on one aide.-jv! 

SioMfhtH of Saul's catolosne is probably the same thlni as 
tlie preceding, though Baal sava It la In the style of S. R«ffle- 
*)ana,— y. tpUndiiU$, Hort. Pitcher A Manda.-Ar. mptrtta. 
Hort. Hybrid having the habit of N. HookerUna and pitcher 
iDtcrrnBdisle between N. Uookeriana and N. Sfdenl, F.M, 
1881:434.-y. IVtotftii, Hort. SiebTwht.- J^. Dior7>*iano. Hort. 



la much redder above. 



wht, aBaik-iliapedpitnh 



BiFETA (Latin, perhaps from Nepete. an Etrurian 
city). Labiita. This genus Includes Catnip. Ground 
Ivy and some other hardy perennial herbs of the easiest 
culture. Catnip Is a familiar weed Dear dwellings and 
bams. Cats are fond of It, and Catnip tea la a pungent 
memory with those who have survived the era of 
homely simples. The seeds of Catnip are still offered. 



sends a small pitcher with a high neck, narrow, parti- 
colored rlra, lid fointly flushed above, freely spotted 
below. There Is more green than red In the pitcher, 

45. hybrida, var. maiiuUta, Hort. (X Kliaiiiannxr]. 
Stem glabrous: lvs. 13x2K In., l-oerved: pitcheF5xlK 



I. Catnlp—Nepeta Cataria. Enlaited. 
o grows wild in America, ai 
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TKH* mnd baskets. Nepetk Is a genua of aboat 120 spe- 
clea, mostly In the northern hemisphere outside the 
tropisB. Perenalal or aunnal herbs, tall and erect, or 
dwarf and more orlesstrailinE: Ivs. dentate or incised, 
tbf, floral ones like the rest 
or redneed to bracts : 
whorls of tiB. crowded In 
a dense spike, or in a 
loose cyme, rarely few- 
fld. and axillary: fls. blue 
or white ; ealyi 16-nerved ; 
corolla a-Upped ; perfect 
stanlensl: ovary 4-part«d. 
The genus is placed be- 
tween Lopantliaa and 
Draeooepbalum, and is 
characleriied ai follows: 
, calyx tubular, the mouth 
straight or oblique, 6- 
toothed; stamens usually 
parallel, ascending; anther 
cells divergent or divari- 
cate. See Pig. 11T3 . 

Xeptta Gleclioma la a 

perennial creeping plant 

1474. Leaf ol Catnip. °* *"r culture in any 

loose, rich, fairly moist 

BOU, in either shade or full sunlight, but to be luxuriant 

in the open it should have a moist soil. It is a very 

rapid grower, and is therefore often troablesome when 

planted with other low-growing plants. It is usefnl as 

m ground covering in shrubbery borders and shady 

places generally. 

a. Bloomi imall, ineonipittunu, 

B. Color of n>. vkit* or nearly to. 

CsUlis, Linn. Catkip or CiTNip. Catmikt. Figs. 

1473, 1474. Tall and erect: Ivs. hE^art-shaped, green 

above, whitish ImIow, erenate, stalked. Eu., Orient. 

BB. Color of fit. blm. 

QImUb*, Benth. Gboitud Ivt. Gill-ovbe-thi- 

Gkohnd. Hakes a dense mat: Ivs. roundish, more 

deeply notched at the base than Catnip, and green on 

both sides, the floral ones like the others, not reduced 

to bracts as In the other kinds here described: whorls 

axillary, few-fld. Nat. from Eu., Asia. B.B. 3:S7.— The 

freen-tvd. form is less cult, than var. Taitosata (i^- 
tdtricta, Trev., var. variegita, Hort.J. 

iA.. Blottomt larytr, lAotry, bJut. 
B. £pi. Hol itotcked at the bate. 



cymes pedunob 
minute. Altai. . 



calyx. 



, Fll. I 



iliU. 



sndlng: Ivs 



■BMfnl, Spreng. 

mneh shorter than the calyx. Caucasus, Persia. R.H. 
1891:300. B.M. 933 [JV. /onfiftJia ) . - Not adr. 

F. W. Babclat and W. H. 
■EPHtliini (old nune of the burdock applied to 
this genus because the rough fruits were supposed to re- 
semble those of burdock). Sapindieto', TheLltchl nut 
can be obMined in the dried state in the largermarkets 
of the eastern states and is often seen on the tables 
of trans-Pacific steamers. The tree Is cult, in Ihe 
West Indies but not in the U. 8., unless In Porto 
Rico. The whole fruit is about as large as a small 
walnut. The outer covering consists of a thin, brittle 
shell, under which is a layer of soft, aromatic and 
delicious pulp; flnally In the center is a rather large. 
smooth, hard-shelled seed, from which the pulp readily 
separates. It la one of the most delicately flavored 
fruits that the tropics produce. Id dried state it will 



keep a long time, and can be transported to distant 
parts. Thus dried, the pulp shrinks hum the shell and 
becomes tough and less aromatic and delicate. 

The tree is a native of southern China and the Malay 
archipelago, where it has been cult, for at least 1,500 
years. It has been brought to the extreme south of 
Japan and to various tropicalcotintrieH. It was introduced 
to southern Pla. in 1S80. Only a limited area is suited 
to its growth, as it does not readily adapt Itself to cli- 
mates which differ much from that peculiar to its orig- 
inal habitat. It is a good-sised tree, said to attain a di- 
ameter of 2-3 ft. It is probably cult, under glass in a 
few European botanic gardens for its economic interest. 

The preceding account is abstracted chiefly from 
G. C. Georgeson's article in A.G. 12:209. W. A. Taylor 
writes ; "The Litcht nut is also sold In Chinese stores 
in the larger cities In the form of preserves packed in 
syrup In glass jsra. In this form the peculiar fragrance 
and flavor of the fresh fruit are well preserved." 

Nepbellum is a genus of about 30 species of oriental 
trees: Ivs. alternate, 
abruptly pinnate; 
Ifts. not quite op- 
posite, oblong, en- 
tire, rarely serrate; 
panicles axillary and 
terminal, many-fl ' 



mail. 






polygamo - dlcecious 

shaped, 4-6-cut; pet- 
als none or 4-6. vil- 14n. Lltdil Nut-NepbeUute ( X K). 
louB or with 2 scales; 

stamens 6-10; ovary 2-3-lobed. Botanlcally the genus 
is allied to the aoap-berry. 

Utohl, CamlMs. Litchi orLBBCHBB. Fig. 147S. Lfta. 
abont 3 pairs, lanceolate, I-nerved beneath. China. 
A. Q. 12:269. 

HIPHBAOnni. A name used at Eew for species of 
Dryopteris, which see. !f. emerMum, var. m«(a(iim la 
advertised, but unknown to botanists. 

L. M. Vkdebwood. 

HZFEKOUPIB IGnek, kidney teale; alluding to the 
Indusia). Polgpodidcea. A genu i of subtropical ferns 
with pinnate Ivs., tbe pinnn articulated to the rachls, 
free veins and a reniform or roundish Indualom rising 
from tbe apei of the upper branch of a vein. See Fern. 






id. few-lid.; fls. I inch long; bracts 
B.M. 21S5 {Draeotephalum Sibiricum). 
BB. Lvt. notched at bate, 
a. Fit. pedieelled. 
lMtOBle«Ullk, C. A. Uey. Upper 



Japan and New Zealand. If. peetinata, Schott, is a form 
with auricled Ivs. and no tubers. Jf. DHffii. Hoore, is 
apparently a monstrous form from New Zealand, with 
tufted habit and branching fronds, JV. cnrdala compacia, 
Eort., is said to be a var. of iV. cordifolia. 

AA. Eoolttotlis ailhoul luberi. 

B. Margini entire or crenutate. 
2. enltita, Schott. Sword Fibn. Stalks4-fiin.long: 
Ivs. 1-2 ft. or more long, 3-6 in. broad; pinnn close, usu- 
ally acute, the edge entire or slightly erenate. the upper 
side auricled. Fla. to Braiil, Hong Kongsnd East Africa. 
The "Boston Fern," or var. Bo.foniensi. (see Plate XI) 
of the horticulturists, is highly valued but bas no stand- 
ing as a botanical variety. It is sometimes in tbe trade 
under the horticultural name If Paradita. y. ezattata, 
var. plumoia, Bori.. has double, overiapplng creels. 
iV. Pkilippettiii, Hort.. with dark-lvd., dart green toli- 
aep jrobablv belongs here. X. Watliingtonietnii and 
iV. WailiingtoHieniii,va,r.pendula,Hon.,an said to he 
formsof tfalss)>ec<es. G. W.Oliver says that theirfron-ls 
last well after being cut. 
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Id. Hide, ftcute, wtth satire or Bl<)clit!y crenate mu-gins. 
tlie lower baaal nBgle rounded, (be upper HUrlclcd : In- 
dasi& BDborbieulftr. Fla. to BnzU and in the tropica of 
theOIUWorld.-i¥".ni««cein,PreBl.,lB« woolly variety. 
If, tripintiaUfida Is Skid to be a variety of this species. 
BB. UargiHM pinnotifid. 
4. d»T»lUoldei, Ennie. Lvs. drooping, 2-3 ft. long, 
1ft. or mora wide; lower pinnre inoigo-crenalB, tUe upper 
narrower, with deeper lobes. In oultivatioo tbe pinnn 
are forked often Beveral times and are sometimea irregu- 
larly created : their form resembles the horticultural va- 
riety Hrcuu. Jbtb. — Var. tdroanl mUtlo«pl Is also 
advertised. 



L. M. Underwood. 
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be prornred at little cost and is easily grown. It Is prop- 
agated by divleioh or by the creeping rhitomes. This is 
beat done In early spring. Tbe rhliomes may be pegged 
down In siuall pots and when well rooted may be de- 
tached from tbe parent plant. A good compost for pot- 
ting oonslata of soil and leaf -mold, with some well-rolled 
manure added. Shift Into larger pots or pans as tbe 
plants require. Secure good drainage and give plcnly 
of wat«r, especially during the eumraer months. This 
treatment will make specimen plants of 3-5 fl. In diam- 
eter by October, with graceful fronds drooping in such 
a manner as to hide the pot or pan. A well-grown speci- 
men suspended In a bay-window la a sight long to tie re- 
membered. There are many plants >n good condition 
that have been In use for several years during tbe i 



montha. 



veranda and in the house di 



HEwi'iltrlS (name borrowed from Egyptian my- 
thology; NephtbvB, mother of Amlbls, wife o(Typhon|. 
Aricia. About naif a doien species of tropical African 
.»u..ui.. ■> n» •'I'lti, ^^ cult, in hothouses for their fa- 



Hn. Neriofl curvlfolla, var.Fothersnil { 



:%). 



The Boston Fern, NepKroltpil eiallaln, var Bat 
CHS 11, is without doubt the most valuable omam< 
foliage plant for bouse and conaervatory decoration 
the trade has put on the American market for y 
its many good points made It a welcome addilio 
our list of plants, and the flower- loving public soot 
covered that it was a flt companion for the palms 
daring with them equally well the dry atmosphere o 
bouse. Thriving under Indifferent care, It hB.a pr 
Itself a very valuable plant. It grows where many o 
beat houae plants had Iwen failures. It isaplanttba 
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... iless, spreading by runners r 

mg: blade G-IZ in. long. 5-9 In. broad. 
Itita, N. E. Br., has smaller and nar- 
rower Iva. Figured in catalogue of 
IT. S. naraeries 1895. 

trlphflU, Hort. "A pretty stove 
creeper with dark green thrice-di- 
vided Ivs. marked with green lab 
white In the eiaat ahape of the leaf." 

HEPXtHnA plAna is a rare sensi- 
tive plant of aquatic habit found In 
the Eaat and West Indies and &. 
Amer. It has foliage much like that 
of the common seiieitlve plant, Mi- 
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Jiey belong to tbe 
i family. They are more or 
less egg-shaped In outline, l^i x 1 
In., and borne alngly on stalks 6 In. 
long. They are drooping and have 
numerous atamens. The singular 
feature of these fls. Is a mass of yel- 
iposed of 6 or more tiers of refleied, 
Lte strips, which arc really transformed 

a, tbe portion under water being white, 
of air-rella. It is of dlCBcult culture 
' not be secured In Europe at present, 
ID interesling addition to oar northern 
B.H. 4095. 

reld of Greek mythologyl. AmarylJi- 

(able genua ot lender bulbous plants, 

imonest species la If.Sarnifttiii. long 

uemaey Lily from the Island where 

jrown to perfection. They will never 

rith tloriats. because the winter la their 

growmg season mnteart of flowering time. Thev belong 

to the very small class of autumn -blooming bulbs. The 

common kinds flower from Sept, to Nov. without any 

foliage, and the Iva. are developed all winter. About 

May the Ivs. die down and the bulbs rest fiom May to 

Aug. The lis. ran^ from scarlet through salmon and 

pink shades to white, and are borne in umbels of 4-2D 

Ah., on si^apea varying from 1-3 ft. long and aversging IK 

ft. The lis. are fi-parted, the segments more or less 

relied hack and sometimes crimped or Anted. 

There are ID apecies, all from South Africa. A com- 
mon trade name Is iVeriit* Japoniea, which Is really a 
Lycorls since It has black seeds, while all tbe true 
Nerlnes have green seeds. It, however, has the an- 
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toDlD'blMiinlii^ habit and Ob. of the same general ap- 
peanmce oa true Nerioe. Nerinea have two distinct 
trp«s o( beaut;, illustrated by Pies. I4TS and 14TT. 
The kinds with the narrov perianth aegmc^ta, which 

popular as the kinds with broad, flat set^ents, which 
make a showier cIuBl«r of fla. The segments vht? from 
one-twetftb to one-half an Inch in width. The showiest 
klnda are hybHds or varieties of ff. Snniemii and 
ff. eurvifolia, the former species being the most pro- 
line of varieties. In these two species the strong, vc-. 
tical lines of the erect, loag-protruded stamens maki 
striking feature. The fls. of the other species hi 
more of a drooping tendency and the stamens i 
shorter and declinate, as In Fig. 1477. W. pudiea 
perhaps the choicest white-Hd. kind. Nerinea hi 
bulbs 1-2 In. or less In dlam., and about S Its., vary! 
from 8-18 In. In length and 4-8 lines in width. Amo 
the nnonlttvsted kdnda are some with short, au 
scapes and others with appendages at the base of t 
filaments. The Iva. appear aftar the Qs. In the flrst t 
species, but with the Ss. In the othera. Baker, Hai 
book of the Amaryliideffi, 18S8, and flora Capena 
vol. 6, 1896-7. 

The following American experience Is condensed tr 
an article by the late John Robertson, In the Floris 
Be view 1 :6T5. 

Nerines are noted for the sparkling teitare of th 
fls. In strong light they have the appearance of bel 
frosted over. No Bower with which tiie writer Is i 
qoalnted appears to belter advantage nnder artiflo 
light than If. FothtmUli, var. mujor. 

The secret of success with Nerines is to secure I 
fullest possible development of the bulbs. This ref< 
to their winter treatment. They enjoy ahandance 
water at the root and overhead, with twcaalooal api 
cations of liquid manure. This treatment should 
never cease until the Ivs. turn yellow, which Is a 
sign that the plants are finishing their growth. , 
Then diminish the water supply gndually, lay the , 
pots on their sides where they are not likely to get 
wel, and in full snnUght, BO that the bulbs may 
ripen thoroughly. 

Nerines do not like to have their roots disturbed, nor 
do they require much root room; they grow and flower 
best when hard pot-bound. Three bulbs planted in good 
fibrous loam with a little sand may remain in a 5-lncb pot 
for five or sli years, or even longer, as the oftseta can be 
rubbed off and separately potted while tbe parent bulbs 
go on Increasing In slie. Each year as tbe flower-scape 
appears pick oft about an Inch of the surface soil with a 
sharp-pointed stick, and give the ball of roots a good 
soaking and a slight top-dressing. 

AmaryUi:l.i,i.9. bamllli.g. ro«a. 1. 

caniou. 1. Inslpila. 1. Samlenali. 1. 

eoroMi. 1. MamrUi.3. splendsna.t. 

cnrrifolU. :. Plantli. 1. DndnlaU. G. 

flfTnoaa. ^. pddlca, 4. venusta. V 

FotfaersUU, Z. pnlcbalU. 3. 

A. Slamtiit and itytt ntarly end. 
B. Lr>, gretn, aubereel. 
1. SaniUlwIi, Herb. tltrsKMSBT Lilt. Lvs. linear, not 
curved laterally: fls. brlghtcrlmaon; perianth negments 
hardly crisped. B. M. 294.-Var. PUntU. Of. Pldnlii. 
Hort. ) has a longer scape, duller lls.,and more distinctly 
clawed segments. Un. 21:329. Var. vanfiiU has bright 
scarlet fls. prodnced earlier than any of the other varie- 
ties. B.M.1O90 (as<lmarvll>(venu(ln}. Var.rAteahas 
lvs, darker green than the type ; fls. rose-red ; seeds ob- 
g Instead of globose. B.U. 2124 <as A^. roien). Var. 
Corsica, Herb. ) has bulb tunics not chaffy : 
ITS. nrosder than in the type, with distinct cross-bars 
between the main veins: fls. large, bright scariet. B.M. 
1089 laa Amarylli, Aumilit). On.21:.<i29. <V. conmca 
major has rich crimson-red fls. Var. camAu, Van Tu- 
bergen, eannlne rosy. Var. Inilpiii, Hort. Krelage. Is 
eonaldeied by Baker synonymous with the tvpe, but is 
probably hortlenltnTally diellnet. The flowers are said 






BB. Lei. fftaueoui, lirklr-shaprd. 

2. mrrlUUft, Herb. Lvs. strap-shaped, curved later 

ally, thicker than In iV. Sanituait : fls. bright scarlet: 

perianth segments hardly crisped. B.M. 725 (as Ama- 



robust In all parts (Fig. U7U|: 
tween crimson and scarlet. Gn. 22, p. 463, Vs.r. F«UMr- 
giUI mijor (If. F6lMtgmi tnijor, Hort.) Is a form with 
still larger as. F.B. 1:675. 



•, keeled 



0. Stgmenlt ditlinetly eritped or Huted. 

3. nexnAM, Herb. Scape flexnous, longer than in the 
other kinds, sometimes 2-3 (t. long: fls. generally psle 
pink. Var. pnlchUla has glaucous lvs., firmer than in the 
type: scape not fleiuous: fls. pale pink, keeled rose-red. 
B.M. 2407 and 6n. 21:329 (as JT. pnlchella). if. fltiuom, 
var. pudiea was offered In 1890 by Reasoner Bros. N. 
MdnatiU. O'Brien, Fig. 1477, is a fine hybrid between 
N. fltxuoia and Fothergilti. On. 60:1460. 

CC. Segminlt hardly eritped. 

4. p4dlM, Hook. Lvs. 4-6, glaucous: umbels 4-6- 
fid., the other kinds being 8-20-fld. 
pink ^bove, % In. wide: stamens a ame snorKr uii 
the perianth. F.S. 22:2464. Gn. 21:329.-Showy. n 

BB. Oiittr fli. ojienlng after the innrronei. 
c. Length ef perianlh legmenU a-a in, 
6. ondnlfcta, Herb. Fls. pale pink, very mtii 
crisped. B.H. 369 (aa^maryjliiuitdufata), 

CC. Length ot perianth ergmente 1-lM in. 



The followlnc names are mostly important hybrids which In 

SndIca X hamlUii). roa/, dark-atrlped. Var.' rrandinora, 
,n. Van Tnbereen. has larger ti3.-N. erttpa. Sort. Thor- 
bnm. scariet.-.V. H^axxM (Heiuosa X Ssmieniils. vsr. njaes), 
pink. V.r. cannlnsla, PBrihe, Var. .wnilfa, ahaded blue.-y. 
exrtllem, Uoore (liexnoia X hnmilii>, vsr. majori. carmine 
n»;, dsrk-Rtrl^ml.-jr. Hdu'ccti (rnrrifGlla X flnmoaa. oar. 

Bilchella). Oiieof the oldest liybrids la cnlt. Ralaed by Wm. 
ertwrt. The olhen in this Hat nre more modem, ~ A', JdtiAnfca, 
.Ulq.-Lreorla radlata.— ^T. MAaieUi (fleinoaa X carvlfolln. 
var. PntherEllli). warm pink. lata. See No. 3.-S. JT/adoir- 
banltii (SamlenalsX corvHolla. var. Fotherflllll.— .V. O'JItini 
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HAKIUK {ancient nune for Oleander, snppoied to 
be from Greek titTOS, "moiBt;" alluding to the plwwB in 
which it grotrawild). Api>e]/nAc*a, The Oleander li 
an old-taahioned evergreen ghrub known to ererybodj. 
and oultivBted everywhere in southern oountriea. The 
Bermudas, especially, are famous for their Oleander 
hedges. In the North the Oleander ia a common house 
plant, being grown In tube for Bummer decoration, and 
ranking in popularity after the Bweet bay and hydrangea. 
It attains T-15 ft., and blooms in summer, the fls. being 
aalver-shaped, 5-lobed when single, 13^-3 in. across, and 
commonly pink or white, though the colars range from 
white tbroaKh creamy white, blush, rose and copper 
color, to arlmson and dark purple, with variegated 

The genna contains onlr 2 or 3 species. They are 
glabrous ahnibs: Ivs. in whorta of 3, rarely 4 or 2, nar- 
row, leathery, transversely feather- veined: fls. In ter- 
minal cymes; calyx with many glands inside at the 
base; oorolla-tube cylindrical at tbe base; throat be il- 
shaped and eootainlDg 5 wide or narrow teetb; lobes 
twisted to the right; anthers S-tailed at the base and 
tapering at the apei into a long, tbread-Uke appendage ; 
stylel: ovaries 2, forming pods; seeds twisted. 

Oleanders are of easy culture, and are vrell adapted to 
city conditions. Their chief troubles are scale and meal; 
bug. The scale should be sponged off; .,the mealy bug 
is easily dislodged by the hose. Sometimes a plant 
forms bads which open poorly or not at all. This is 
often due t« the Imperfect ripening of tbe wood. The fls. 
are borne on the growth of tbe year, which should be 



1471. S 



ly of Olauider-Nerium 






well ripened in June In order to spt many strong buds. 
For this purpose glee Ihe plants plenty of light and air, 
and water more sparingly when the vegetative growth 
seems to be ttnisbed. After flowering, give the plants 
less waler. I'rotect them from frost in winter; keep 
them. It neeensary. in a light shed. In April, prune back 
the old wood which has borne Ss. and give more warmth 



NERT£RA 

and water. The ripened leading shoots can be rooted Id 
a bottle o( water. Oleanders are poisonous, and soma 

Kople have died from carelessly eating the fls. Cattle 
ve been killed by eating the foliage. E. S. Mtller 
writes: "We have good success In rooting ripe wood in 
the winter. The cuttings remain 3 to 1 weeks In tbe 
send, with moderate bottom heat. They grow like weeds 
when potted." ^_ jj_ 

Oteatidert in tit* JBatt.—Tba Oleander is becoming 
somewhat fashionable again, especially tbe double- 
flowered variety of cerise color. Tbe following method 
of Oleander culture has been pursued by the writer 
with success. Prupagatloo Is performed after the flow- 
ering period. Oood-siied cuttings are taken, and every 
one grows. When rooted, the cuttings are potted in 
small pots and kept barely atlve over the winter. They 
will need scarcely more attention than geraniums un- 
til February or Uarch, or whenever growth becomes 
more active. Later In the spring the young Oleanders 
are planted outdoors in tbe open ground, in good rich 
loam or garden soli. (This is sometimes done with 
ivies or euonymus, but the common method la to 
plunge the pots outdoors during summer). Take np 
Ihe Oleanders In September, pot them and bring tbem 
indoors for their second winter. The following spring 
the plants -kIH hloom, bat they will not be shapely. 
The time has now arrived to train them, either as bush 
plants or crown standards. Top them at whatever height 
Is desired, say 2 or 3 feet, and the plants will make good 
crowns tbe same spason( i.e., their second summer). Do 
not allow the plant to bloom the following spring, 
(which Is its third spring), and the result will be a fins 
specimen in full flower for tbe fourth summer. 



Oleatidm in (7a ft /ont {a. — Oleanders are much grown 

in 8. Calif, and would be extremely popular were it not 
for black and other scales, which seem to prefer them 
to everything else. We have Qve colors here, perhaps 
all of the same species— white, light pink, dark pink, 
scarlet and buff. Most of these colors, if not all, can be 
had in both single and double forms. The writer has 
never seen an Oleander more than 15 ft. high, but he 
believes they will grow larger. One Los Angeles man 
planted the red variety thirteen years ago for sidewalk 
trees. (For this purpose. If cleaned of scale when nec- 
essary, the Oleander is one of the very best. ) The trees 
are heavily pruned and topped each year. Thev are now 
12 ft. high and 4-5 in. In diameter at base. Oleanders 
need no attention here, and are as readily propagated 
from hardwood cnlElngs as willow. They are very flor- 

heads, necessitating a close pruning to make them self- 
supporting. Ebnmt Baai-NTON. 
A. Fit. not tcenlid. 
OMndn, Linn, Oi.iander. Rose Bav. (Another 
plant called Rose Bay liEpilobiumani/iiilitotium.) Fig. 
I4TS. Lvn. In 2's or 3'b, lanceolate: appendages of the 
anthers scarcely protruding; segments of the crown 
:t-4-toothed, Mediterranean region, Orient. Qn. 51, p. 
81 (fine trees in vases}. A.F. 10:265 rBermnda shrub 
with a spread of 25 ft.). L.B.C. 7:666 (far. ZoddigetU, 
with a variegated fl. and the appendages e 

roHUM, Hort., are doubtless varieties. 
AA. Fit. ttentfd. 
odAnun, Soland. Sweit-bcehted Olbahdeb. Lvb. 
in .1's, linear-lanceolale: appendages of the anthera 
protruding: segments of the crown 4-7, long and nar- 
row. Persia, India, Japan, B.R. 1:74. B.M. 1799 and 
2033.— A lens robust plant, with Ivs, commonly narrower 
and more distant, and angled branches. In wild plants 



color and single and double forms. ^. gj, 

HEBTiBA (Oreek, lovly ; referring to the habit). 
RubiAcea. The Bead, orCorai Bead Plant (.V.rfepre.jo) 
ia a hardy perennial Alpine or rock plant whkh forms a 
dense mat of foliage covered with orange •colored, 
translucent berries the slse of a pea. The genus com- 
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prises 6 species of similar habit found in the mountains 
of the southern hemisphere. The best of the genus, 
probably, is y, depresta fWhidh. ranges throughout the 
Andes y from the tropics to Cape Horn. It also inhabits 
Tristan d*Acunha, and the mountains of New Zealand 
and Tasmania. The Bead Plant is prop, by seed or di- 
Tision. It needs a sandy soil, with some leaf -mold, and 
prefers shade in summer. It may need 
some winter covering in the North. It 
makes a good house plant and well-fruited 
specimens are occasionally used abroad in 
fancy bedding as a novelty. The fruit 
may last from midsummer well into the 
winter. 

Nerteras are slender creepers, with 
small, opposite Ivs. which are stalked or 
not, ovate or ovate-lanceolate; stipules 
grown into a sheath with the petioles, 2- 
dentate or entire : fls. axillary, incon- 
spicuous, sessile ; corolla 4-lobed; sta- 
mens 4: ovary 2-celled; drupe 2-seeded. 

deprftita. Banks and Soland. Almost 
glabrous : stems 6-10 in. long, 4-comered : 
Ivs. 2-4 lines long, broadly ovate, acute 
or obtuse, leathery or almost fleshy; peti- 
oles about as long as the blades ; stipules 
very small: fls. solitary, greenish. F.S. 
21:2167 (charming). B.M. 5799. w. M. 

VEftBA. See Deeodon. 

HETTLB. Urtiea. Dead V., Lamium. 
7alM H., Bcthmwia. Tree H., Celtis. 

VETABA, HOBTICVLTUBE IV. Fig. 
1479. The northwestern part of the state 
along the eastern slope of the Sierra 
Nevada mountains is the chief fruit sec- 
tion. In the southern part of the state, 
which is also near the Sierra Nevada 
mountains, some very fine semi-tropical fruits 
are grown, but lack of transportation facilities 
prevents their more extensive production as yet. 

There are possibly 1,500 acres planted in apple 
trees, a great many of these being young trees, not yet 
in bearing. As to other fruits, the acreage planted is 
small, as they eim be sold only in our home market, 
which is very limited. Some of the largest apple or- 
chards contain 30-50 acres each. An orchard of 30 
acres in full bearing would produce about 6,000 boxes 
of marketable apples, worth here $1 per box ; the ex- 
pense of everything connected with them would be 
about $1,000. 

All fruit and other crops require irrigation. The water 
for irrigation is obtained from rivers and creeks, and 
sometimes from reservoirs. The water is sometimes run 
all over the ground and sometimes in furrows. 

Black, sandy loam with a granite base appears to be 
the best soil for apples, pears, plums, raspberries and 
strawberries. Some kinds of fruits, such as peaches, 
plums, prunes, strawberries, etc., do well in more 
compact soil derived from slate and volcanic rocks All 
Nevada soils are well supplied with iron, and some have 
a very high percentage of potash. An elevation of from 
4,000 to 5,000 feet seems best for hardy fruits. The price 
of good orchard land is about $200 per acre, and of bear- 
ing orchard about $500 per acre ; this includes water. 

None of the fruit is subject to injury in winter; the 
only time it is liable to injury is in May, when the trees 
are in bloom. 

The San Jos^ scale has appeared in a few places. 
The woolly aphis and green lice are sometimes trouble- 
some on young trees and grafts. The codlin moth also 
is present in some places. 

Of apples the following are cultivated: Newtown 
Pippin (both yellow and green ) , York Imperial, Spitzen- 
burg, Jonathan, Pilot, Smith Cider, Wagoner, Buck- 
ingham, Grimes Golden Pippin, Northern Spy, Wine, 
Wine Sap, Strawberry, Rome ' Beauty, Ben Davis and 
Pioneer. Other kinds of fruit are grown only for the 
local market, and their proouction is very limited. 
No new vudeties seem to have originated in the state 

»■ yet- Ross Lewkrs. 



EEYlt^BIA (after Rev. R. D. Nevius, who discovered 
it. ). Sosdceat. This is a very rare shrub which grows 
wild only on some shaded cliifs near Tuscaloosa, Ala. 
It is, however, quite hardy as far north as Philadelphia. 
Its long, slender, wand-like branches remind one of 
Eerria, but it has no petals, and its beauty is after the 
Spirna kind. The fls. are about an inch across, 6 or 8 




1479. Nevada. 



in a cluster, and the clusters strung along 2 or 3 ft. of 
wand-like stem, forming ropes of feathery bloom. This 
fringe-like beauty is caused by the numerous white fila- 
ments of the stamens. Botanically this genus is a 
puzzle, but it is probably nearer Rubus than Splrna. 
Generic characters are: calyx-tube small, flattish, per- 
sistent; lobes 5, large, spreading, leafy, serrate, imbri- 
cate; petals 0; stamens in many series, persistent; disk 
flattish, enclosing the calyx-tube ; carpels 2-4, small, 
sesAile, silky; styles incurved at the apex; ovules soli- 
tary, hung from the top of the cell : akene drupaceous, 
small, included by the ample calyx. 

Alabamiiurii, Gray. Snow Wreath. Height 3-7 ft. : 
Ivs. alternate, petiolate, l}4-3}^ in. long, pale green, 
ovate or oblong-ovate, usually doubly serrulate; peti- 
oles 3-6 lines long. B. M. 6806. -Alfred Rehder writes 
that it is hardy at the Arnold Arboretum (at least in 
a sheltered position), and blooms every year. 

HEW HAMF8HIBE, HOBTICVLTUBE IE. Fig. 

1480. Horticulture in the Granite State began almost 
with the first settlement. In 1623 Ambrose Gibbons set 
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the first vineyard, together with other fruits, ne»r the 
mouth of the Piscataqua river, now Portsmouth. There 
are many such old horticultural landmarks. 

The native fruits are only too abundant in the state 
at the present time. The old idea that the destination 
of the apple was the cider barrel got so strong a foot- 
hold in some sections that, as the virgin soils began to 




1480. New Hampshire, with three cultural divisions. 

decline and the wheat crop and its associates in agri- 
cultural operations moved on to the West, it was not 
thought worth while to adopt modem methods of fruit- 
growing. In other sections, however, quite the reverse 
is true, as there are signs of awakening at later dates. 
Some towns are noted for their large areas of old or- 
chards still in bearing but rapidly declining. In one 
town where from 20,000 to 30,000 barrels of apples have 
been shipped in a fruit season, the industry has now 
nearly run out. However, the land containing these 
old trees is, it is said, worth twice as much as other 
land. Comparatively few new trees have been set in 
this section, and it is found that the whole industry is 
the result of one man's interest and labor two genera- 
tions ago. 

In some places grafting the native apple trees to 
Baldwins or the improved fruits has been very exten- 
sively practiced, with good results. Where this has 
been done, however, the trees are now old, and as cul- 
tivation and renovation of orchards have scarcely ever 
been practiced, they are naturally on the decline. 

While these conditions are not flattering, they never- 
theless show what must be overcome in the future. 
However, it is surprising to see what a quantity of fruit 
is raised in favorable seasons, and this goes to show 
that under intelligent and progressive management 
success will be assured. 

At present the horticultural interests are gradually 



being better understood, and the trend has begun in 
the right direction. There are many things accountable 
for this awakening. The people are coming to realize 
that there are newer and better methods, and that the 
new agriculture stands for more business and energy. 
The development of this condition is coming through 
the efforts of the grange, experiment stations, the 
agricultural press. State Board of Agriculture, and 
agricultural teaching in stat« colleges,— all of which 
have in the main the same objects in view. 

Here and there young orchards are being set. and the 
predictions are that the near future will find New 
Hampshire as one of the best fruit states. The Bald- 
win apple is the standard variety throughout the south- 
em part of the state. In the northern part of the state 
the Bethel is being planted and, it is thought, will be 
to this section what tne Baldwin is to the other. Almost 
all other varieties common to New York are grown with 
equally good success. Even in the White Mountain re- 
gion it is being demonstrated that orcharding is a worthy 
industry. A list of apples adapted to the northern 
part of the stat«, named in order of their ripening, as 
furnished by Mr. J. D. Howe, of Lancaster, a large 
fruit-grower, is as follows : Yellow Transparent, Tetof- 
sky, White Astrachan, Bed Astrachan, Peach, Duchesa 
of Oldenburg, St. Lawrence, Alexander, Fall Jennet- 
ting, Fameuse, Wealthy, Nodhead, Porter, Talman 
Sweet, Gideon, Bethel, Mcintosh Red, Twenty Ounce, 
Yellow Bellflower, Northern Spy, Stark and Ben Davis. 

Pears and plums do very well generally throughout 
the state. Peaches do fairly well in the southern part. 
During 1897 and 1898 there was a very fine crop. The 
varieties of greatest value are Mountain Rose and Early 
Crawford. Small fruits generally are easily grown in 
the state. 

The wild grapes found quite commonly on the stone 
walls and hedges in the southern part of the state are 
not the native varieties, but wildings showing indica- 
tions of Vitis vinifera blood. Many of them are very 
palatable and valuable. 

New Hampshire has many advantages for horticul- 
tural work. The markets are usually good and within 
easy access ; and the great number of summer boarders 
also makes a ready market, it is also within easy 
reach of exporting stations, which in seasons of large 
crops is an advantage. p. ^^, Rank. 

New Hampshire is a small state, and may well be 
called a land of horticultural possibilities rather than 
achievement. With some of the best markets in the 
country within a day's journey, and the rapid extension 
of electric railroads, both in mileage and usefulness, 
there seems no good reason why all the hardier kinds 
of fruit may not be raised at a profit. 

The southern half of the state is hilly but can hardly 
be called mountainous. Through it run several fertile 
valleys with excellent opportunities for gardening and 
small-fruit raising. The uplands produce apples of fine 
quality even under the present system of neglect, and 
it would seem that in this whole region commercial 
horticulture must become more and more profitable and 
popular, as improved methods of culture are adopted. 

The White Mountains cover the greater part of the 
northern half of the state; here, the entertainment of 
tourists and visitors in summer, and lumbering in win- 
ter will probably continue to be the leading industries, 
unless rational methods of forest management are too 
long postponed. 

It is recorded that a vineyard and other fruits were 
set out on the eastern coast of New Hampshire as early 
as 1623. Doubtless much of this succumbed to the 
severity of the long winters, and it is the apple alone 
that stands out preeminent in horticultural history as 
the fruit of the Granite State. Many of the early set 
tiers came from the southwestern counties of England. 
To them cider and perrj' seemed almost as necessary 
as food, and very soon after their arrival they began to 
set orchards of apples and pears. Their particular ob- 
ject was not the fruit itself, but the beverages made 
from it. The following item is taken from one of the 
many town histories that have been published in New 
Hampshire, and although it may be slightly exaggerated, 
it gives some idea of the apple industry one hundred 
years ago: 
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*Aboat this time— 1800 to 1810 -the apple orchards in 
town which had been early set out, produced apples in 
abundance, which were made into cider. Every man 
had his orchard, and every tenth man his cider-mill. 
Every well-to-do farmer put into his cellar yearly from 
20 to 50 barrels of cider which was all drunk on the 
premises. Col. John Bellows had an orchard of 30 
acres, the largest in town. In 1805 there were 4,800 bar- 
rels of cider made and every drop drunk in town.** 

At the present time a good many old and somewhat 
neglected apple orchards are to be found, and these 
often bear good crops of marketable fruit. At the 
annual meeting of the New Hampshire Horticultural 
Society in January, 1899, it was estimated that $2,000,000 
worth of apples were exported from the state in 1898. 
Of these about one-half were raised in the two south- 
eastern counties— Stratford and Rockingham. 

The varieties most commonly grown for export are 
Baldwin, Rhode Island Greening, Northern Spy, 
Famense, Blue Pearmain, Tellow Bellflower, and King. 
The newer varieties are of course being introduced, but 
very few large orchards are being set. Summer and 
fall apples are abundant for local consumption. 

Very little has been done in a commercial way with 
the drupaceous fruits. Plums are successfully raised 
on a small scale. The Lombard is undoubtedly the 
favorite variety, although the Japanese plums appear 
to be able to withstand the climate, and are rapidly 
growing in favor. 

Peaches are raised in a few somewhat Isolated in- 
stances, and it is worthy of note that the peach -growers 
of five years ago are still in the business. The intro- 
duction of this fruit as a money crop is of such recent 
date that records are hard to obtain, but it is estimated 
that three crops in five or possibly six years is about 
the average production. Perhaps hardier varieties will 
be developed as time goes on. The Barnes peach, a 
New Hampshire seedling, is a step in this direction. 
Its originator describes it as being **of good size and 
color, a freestone, with very yellow and solid flesh of 
fine flavor.'* **It ripens in the southern part of the 
state about Sept. 10, and is the hardiest in wood and 
bud of anything yet fruited here." 

Market gardening and the raising of small fruits 
receive some attention, especially in the Merrimac 
river valley. 

Greenhouse gardening is carried on to a limited ex- 
tent near the larger towns and cities. Flowers receive 
their full share of attention, but a good many winter 
vegetables are still imported from the neighboring 
state of Massachusetts. 

The New Hampshire Horticultural Society was 
organized in December, 1893, and after a year of pros- 
perity was granted an appropriation of throe hundred 
dollars a year by the legislature. This sum enabled 
the society to hold an annual exhibit in each of the 
two following years, and also several institutes in dif- 
ferent parts of the state. The legislature which met in 
January, 1897, however, failed to make the appropria- 
tion, and the society was compelled to rely upon its 
officers and members to carry on the work. The annual 
exhibits were then held in connection with the State 
Grange Fair. 

A department of horticulture was established at the 
New Hampshire College of Agriculture and the Me* 
ehanic Arts, at Durham, In 1895 and has grown in both 
usefulness and influence. 

With the two last-named powers for good, working 
for the advancement of horticulture in the state, and 
the fact that emigration from the farms to the cities 
Is rapidly decreasing, if not already reversed, it is to 
be hoped and expected that within the next decade 
New Hampshire will rank as a horticultural state, 
fudged not so much by the gross amount of the output, 
as by the quality of her products, and the intelligence 
of the producers. j, x. Foobd. 

VEWJEBSEY.HOBTICULTUBEIH. Fig. 1481. The 
state of New Jereey, situated as it is between the large 
markets of Philadelphia on the one side and Newark, 
Jersey City and Greater New York on the other, is almost 
neeessuily a market-garden and fruit-growing state. The 
soils found in the different sections also contribute to this 



end. In the northern part, disintegrating sandstone and 
slaty formations abound— a soil in which the peach does 
its best. The sandy soils of South Jersey make that part 
of the state noted for its truck, berries, etc. Between 
these two classes of soils are found others of all g^rades, 
in one or another of which nearly every kind of fruit and 
vegetable finds a congenial habitat. 

It is estimated that tiiere are in New Jersey approxi- 
mately 34,000 farmers. A little more than one-tenth of 
these are engaged in commercial pomology— commer- 
cial in that they are growing fruit for market, depending 
on their fruit-product for the money -crop of the farm. 
Those who have planted larger or smaller areas primarily 
for home use, yet in good years have a surplus to dispose 
of, are not included in our data. The total area repre- 
sented is something over 41,000 acres, including ail 
counties of the state except Ocean, from which no com- 
mercial orchards are reported, and gives an individual 
average of 12H acres. This average acreage may be all 
of one kind of fruit, or it may be two acres each of a 
half-dozen kinds, as the case may be. Individual acre- 
ages range from one acre in the case of berries to 100 
and 150 acres for peaches. 

The fruit of fruits for the state is the peach. The area 
devoted to its culture exceeds that of all the other tree 
and small fruits combined bv nearly 100 acres. In the 
distribution of this area, a little over 83 per cent is 
found in the five northern or northwestern counties, 
i.e., Hunterdon, Sussex, Warren, Morris and Somerset, 




1481. Horticultural regions m New Jersey. 

named in order of importance, though with its present 
rate of increase Sussex will soon be first in area. 

The second fruit in importance is the apple, although 
the area devoted to its culture is a little less than one- 
third that devoted to peaches. The other fruits, in order 
of Importance in total areas, are strawberries, pears. 
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blackberries, raspberries, grapes, currants, cherries, 
gooseberries, quinces and plums. 

These fruits are all gprown to a greater or less degree 
in the different parts of the state, but those mentioned, 
except peaches and apples, are more largely grown in 
the southern sections. The central part of the state is 
the chief apple producer, while the northern, as we 
have seen, is the peach section. In the accompan3ring 
skeleton map (Fig. 1481) the numbers in the county 
indicate its relative importance in total acreage devoted 
to fruits, 1 being the largest. The names of the two 
fruits most largely grown in the different counties is 
also g^ven. While this well shows the general distri- 
bution of the principal fruits, it does not give the chief 
growing centers for all the fruits, which are as follows 
(by counties) : 

Applet. Peart. Peaehet, Stratoherriet, 

Monmouth, Burlington, Hunterdon. Ciunberland, 
Burlington. Monmouth. Sussex. Atlantic. 

BUuskberriM, Qraptt. EaspbenrUt. Currants. 

Atlantic, Cumberland, Atlantic, Burlington, 

Cumberland. Atlantic. Monmouth. Essex. 

Oooteberriei. Oherriet. Quineet. Plumt. 

Burlington, Burlington, Burlington. Camden, 
Camden. Camden. Cumberland. Burlington. 

Only in two counties, Burlington and Camden, are all 
these fruits reported. In Cumberland all aie grown 
commercially except currants and gooseberries, while 
in Essex the exceptions are blackberries and plums. 

The cranberry industry of the state is considered 
apart from the above fruits. The annual yield is sec- 
ond only to the output of the New England bogs, with 
an occasional year when it exceeds that of New Eng- 
land. In qualitv of fruit New England does not bear 
the palm. Burlington county is the chief center of the 
industry, though cranberry bogs are scattered through - 
oat the southern half of the state. From 100,000 
to 125,000 bushels is the approximate annual yield 
from Burlingfton county; Ocean county, from which 
no other fruits are reported, is second in cranberry- 
growing, with an annual yield of approximately 30,000 
bushels. 

The truck industries of the state are large and varied, 
but confined chiefly to the southern half. Monmouth 
county is a section producing asparagus and tomatoes, 
as well as other vegetables in wholesale quantities. As 
an illustration of the extent of the asparagus industry, 
the shipment of " grass ** from one little way-station 
amounted in one month to over 100 tons, beside quanti- 
ties sent by boat from a near-by landing. 

The sweet potato is another of Jersey's noted products 
that is grown in large quantities. They are admitted to 
be the ** sweetest of the sweets." 

Vegetable-forcing is a growing industry that is as yet 
in its infancy. Already there are several plants ap- 
proaching in size those that have made Arlington, 
Mass., famous. 

The growing of cut-flowers is another horticultural 
industiy that has assumed immense proportions. The 
northeastern part of the state is the center of this in- 
dustry. Roses, carnations, chrysanthemums, violets, 
mignonette and smilax are probably the most important 
ones grown to supply the trade. To say that the indus- 
try is large does not convey the right idea of its extent. 
The fact that the value of roses alone annually reaches 
into the hundreds of thousands of dollars will bear out 
the statement that *< the growing of cut-flowers has as- 
sumed immense proportions." j^, t, Jobdan. 

mew JEB8ET TEA. See Ceanothus, 

NEW MEXICO, HOBTICULTUBAL PB08PECTB OF. 

Fig. 1482. New Mexico includes so many diverse con- 
ditions of climate and soil that no statements can be 
made on horticultural subjects which are applicable to 
the whole area. Indeed, every valley has its own special 
features, and the problem of the future is to find or de- 
velop such fruits, vegetables, cereals, and forage plants 
as are best adapted to the several localities, so that each 
cultivated area may produce a maximum crop of the 
best quality. 



While it is impossible to enter into details within the 
limits of a short article, it may be said, in brief, that the 
following zones are well represented and of horticul- 
tural importance in New Mexico: 

(1) Canadian zone: at about 8,000 to 9,000 feet. Ce- 
reals can be cultivated successfully, and good pasturage 
is found; but fruit trees, with one or two possible ex- 
ceptions, will not withstand the cold. Irish potatoes do 
very well in this zone. In this zone crops are often 
grown without irrigation, as on the Sacramento moun- 
tains in Otero county. 

(2) Transition zone: at about 7,000 feet, as at Santa 
F^. The deciduous fruit trees and all sorts of small 
fruits do admirably. Com also does very well, and 
sugar beets have been grown with much success. 

(3) Upper Sonoran zone: at about 5,000 to 6,000 feet, 
as at Albuquerque. Sweet potatoes and the European 
grapes do very well, and the deciduous fruit trees are 
largely grown. This is a good peach region, but apples 
are less profitable than formerly, owing to the abun- 
dance of the oodlin moth, which increases very rapidly 
owing to the warm climate. 

(4) Middle Sonoran zone: somewhat lower than the 
last, as in the Mesilla valley and at Doming. Horticul- 
turally, this resembles the last, but its native products 
resemble those of the Lower Sonoran. (See American 
Naturalist, April, 1900. ) Cotton can be grown, but is not 
considered as a possible source of profit. 

T. D. A. COOKSBBLL. 

New Mexico lies altogether above the altitude of 
3,000 feet. Some cultivated valleys, in which many 
fruits and vegetables succeed, are as high as 7,000 feet. 
This is the altitude of Santa F^, where gardening and 
orcharding are successful. It is mostly a country of 
mountains and mountain valleys. The mountains reach 
to 14,000 feet. The average height of New Mexican 
valleys and arable areas probably exceeds 5,000 feet. 
While the territory is very large, the area of the moun- 
tain districts and of the arid and untillable hillsides is 
so great in proportion that the lands suited to farming 
and horticulture which can be irrigated when all water 
resources are utilized, will not much exceed 2,000,000 
acres. A small proportion of this amount is at present 
in actual cultivation. Of the acreage under cultivation, 
agriculture claims the larger share. 

There is a possibility that as much as 500,000 acres 
may ultimately be devoted to horticultural uses. The 
preeminent adaptability of these soils, and of this cli- 
mate, to all the garden, vineyard and orchard crops of 
temperate latitudes, leads one to hope that the laws of 
supply and demand will finally consign a large portion 
of these arable lands to the uses of horticulture. 
The precise conditions for successful horticultural pro- 
duction are found in narrower areas in America than 
those that favor common farm crops; hence when the 
demands of the future American population crowd 
the resources of supply of the higher orders of human 
food, it will of necessity follow that the soils and con- 
ditions that will yield the largest amounts of the most 
valuable foods will be devoted to these ends. As this 
time draws near— a quarter to a half -century hence— the 
resources of New Mexico for the growth of the most im- 
portant crops will surely be developed. The soils pos- 
sess inexhaustible richness of mineral elements, and 
under good husbandry are permanently fertile. The 
great average elevation above sea-level gives exemp- 
tion from most of the destructive plant diseases of hu- 
mid climates, hence surer, cheaper, better and larger 
crops. The altitude gives moderate summer tempera- 
tures, while the latitude protects against severe winter 
cold. The grapes of Spain and Italy are grown with 
little or no protection, in fact, the perfect salubrity of 
the climate renders horticulture easy in nearly all its 
branches. 

It must be understood that crop-growing in New 
Mexico is largelv dependent on irrigation. There are 
moderate annual rains, which mostlv fall in summer. 
The average rainfall is about 12 inches. Most of the 
crops require as much more. The standard of water 
supply of the Irrigation companies is 12 inches. The 
possible limits of irrigation farming in the old states 
are very narrow. 

Stated in brief terms, irrigation costs money and 
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energy and some skill , but its rewards are great and 
•are. The farmer in the rainfall states does well if he 
makes two acres of land keep one cow or horse or steer 
summer and winter. Here one acre will carry two 
animals. In a great measure this applies to the crops 
of the garden and the orchard. There need be no 
droughts nor floods ; the land can be made to do its full 
duty every season. There 
is no doubt that the aver- 
age weight of garden and 
orchard crops in any ten 
years under wise irriga- 
tion will be twice as 
great as in most regions 
in which it is considered 
unnecessary or impossi- 
ble. Hence it seems that 
withhi the limited dis- 
tricts of the semi-arid 
belt of the United States 
that are susceptible of 
irrigation, there is an 
important field for the 
horticulturist. In this 
field he will find his 
greatest rewards. Lands 
in horticultural crops 
will produce from two to 
ten times as much neces- 
sary human food as lands 
under the common crops 
of agriculture. Tne 
parts of this continent 
in which irrigation hor- 
ticulture is possible is 
but a small fraction of 
the whole area. New 
Mezlbo has probably a 
larger proportion of irri- 
gable lands adapted to 
horticultural use than 
any of our states or terri- 
tories. 

AH garden crops suc- 
ceed well in all parts of 
New Mexico where water 
can be commanded for 
the land. All orchard 
crops succeed admirably 
in some parts of the ter- 
ritory, and the most im- 
portant of all, the apple, 
is a successful crop in 
nearly all parts. In that 
portion of the territory 
lying on the eastern 
slopes of the Rocky 
mountains, in the coun- 
ties of Lincoln and 
Chaves, the apple seems 
to reach its most perfect 
development. There are 
beautiful apples without 
blemish grown in many 
parts of the arid west and 
along the Pacific coast ; 
but in too many cases the fruit is disappointing in 
quality. But in the counties named all varieties of 
apples that have been fruited show a very high apple 
quality. The freedom from defect is remarkable, and 
the unexampled beauty of color and clear complexion in 
bushel after bushel as thev come from the trees is a 
constant surprise. The Yellow Bellflower and Newtown 
Pippin reach great perfection. 

In most of the old apple-gnawing states, the apple is 
subject to many insects and diseases. In the arid 
region of the country we have escaped many of these 
evils. While we shall not escape all .the troubles of the 
orchard 1st, yet the elevation of the country, the control 
of the water supply, 'the purity and dryness of the air 
and the everlasting sunshine will combine to protect 
from those serious evils bom of humid climates and 
low altitudes, or that result from weather conditions 



where man has destroyed the delicate balance of the 
seasons by the widespread destruction of native for- 
ests. It is apparent to some of us that this wide, high 
region, which never had great areas of forest to be de- 
stroyed, possesses more permanent conditions of suc- 
cessful rinit-growing than are possible in any country 
where the vicissitudes of flood and drought, of great 




County map of the territory of New Mexico. 



cold and great heat, are the inevitable associates of 
the year. Parker Earlr. 

In New Mexico the apple grows very well. The coun- 
ties of Chaves and Lincoln In the southeast, San Juan and 
Santa F6 in the north, and Grant and Doiia Ana in the 
south, are well known for their fine apples. Four varie- 
ties from Mesilla Park, in Dona Ana county, received 
second premium at the World's Exposition, in Paris, 
1900. Tne following are the varieties : Ben Davis, grown 
by Frank Burke ; Missouri, Pippin, grown on the fa- 
mous Woodland Orchard ; and the Gano and Lawver, from 
the Ag^ricultural college. At present the apple is free 
from the common diseases. The only insect enemy is 
the codlin moth, which in some sections is coming to be 
a serious pest. The earlv varieties, such as the Red 
June, Red Astrachan, Early Harvest and Yellow Trans- 
parent, are almost free from the codlin moth, while on 
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the other hand the late kinds, and especially the winter 
apples, are more largely attacked by this insect. 

The pear grows as well as the apple, but not in such 
large areas. In most of the apple-growing sections the 
pear can be found in very limited quantities. However, 
there is a bright future for a more extensive cultiva- 
tion of this fruit, as wherever it thrives it grows to a 
larg^ size, and is fine in quality. The pear blight, which 
is so bad in other states, is not in the way of pear cul- 
ture in New Mexico. 

Perhaps the fruit that is second in importance at 
present is the peach, which is grown with more or less 
success throughout the territory. In the agricultural 
districts of southern New Mexico the large commercial 
peach orchards are located, and the Mesilla valley, on 
the lower Rio Grande, has the most and largest of them. 
Prom this valley many car-loads of early peaches are 
shipped to the markets of Chicago, Kansas City and 
Colorado. The early-ripening kinds, such as the Alex- 
iinder, Waterloo, Hynes Surprise, are the most success- 
ful. This is due to the fact that, as a rule, the early- 
ripening peaches bloom later than the late-ripening va- 
rieties, and thus they escape the late spring frosts, 
which are so common in this territory and which are 
often so fatal to the late peaches. The late spring frost 
is the worst drawback to peach-growing in New Mexico. 
No diseases or insect pests have yet threatened the 
peach crop. 

While the apricot grows as well as the peach, and has 
no insect enemies or fungous diseases, it has failed to 
be a commercial success on account of its blooming too 
«arly. If some late-blooming variety could be found, 
this fruit would, no doubt, be one of our best fruits to 
grow. The trees grow to a great age. There are many 
Apricot seedlings on the lower Rio Qrande that were 
planted by the Mexicans forty or fifty years ago. 

The plum Is making a place for itself in New Mexico. 
It has been but a comparatively short time since plums 
were considered to be of any importance, and even now 
the areas planted to plum trees are very small. How- 
ever, conditions are changing, and there is a growing 
demand for them. The plum tree seems to be perfectly 
hardy in this climate. The Japanese plums are vigor- 
ous growers, but are not a success owing to the liability 
to late spring frosts. Their fruit buds seem to be stimu- 
lated to growing during the warm spells in February 
and March, and thus they bloom before the danger of 
frost is over. On the other hand, the Prunus domes - 
tica and Prunus Americana varieties are, as a rule, 
late bloomers. The former group is gaining in popu- 
larity throughout the territory. Imperial Gage, Yellow 
Egg, Coe Golden Drop, Damson and German Prune seem 
to be among the best varieties in the northern part of the 
territory. In the southern part, the above-mentioned 
varieties, with the addition of the Silver Prune, Clyman, 
Pond Seedling, JefPerson, and Robe de Sergent, are 
among the best. 

Cherries grow well in the territory, but in the southern 
part they do not grow as large nor as fine as they do in 
the northern part. 

Quinces and nectarines thrive in many of the horti- 
cultural districts, but as yet they are only grown for 
family use. 

Perhaps the distribution of the grape is less extensive 
than that of the other fruits. Wherever the grape is 
grown it thrives. The American varieties are not of any 
commercial value. The fruit is usually small, bunches 
loose, and vines are poor bearers. The European kinds 
are a success, and are the grapes grown for market. 
Their culture is confined to the southern and hotter val- 
leys, and particularly to the lower Rio Grande valley. 
The varieties planted in the commercial vineyards in 
this valley are the Mission or El Paso grape, Muscat of 
Alexandria, and more or less the Gros Colman and Flame 
Tokay. Other varieties are being introduced. The grape 
is free from fungous and insect pests. Even the phyl- 
loxera has not yet made its appearance. The Mission 
grape, which has been in cultivation for over a hundred 
years, shows how free the grape is from any pests. The 
only thing that injures the vines is the dry, cold win- 
ters. In order to obviate this trouble the vines are 
heeled up with earth 6 to 12 inches above the last 
year's growth. The stump method of pruning is prac- 



ticed altogether in the grape culture. Attempts have 
been made to trellis the vines, but have not been very 
satisfactory. 

The small fruits are grown with more or less success 
throughout the territory, but as yet they are of minor 
importance in the horticulture of New Mexico. 

Fabian Garcia 

NEW YORK, California and Florida may be reckoned 
as the great horticultural states. In range of species 
which can be grown, California and Florida excel. 
California excels in tonnage of many horticultural pro- 
ducts. New York, however, excels in the gpreat variety 
of its commercial horticultural interests, for to its fruit- 
growing must be added the very extensive nursery busi- 
ness, cut-flower growing, florists' plant-trade, seed-trade, 
and a great development of the vegetable gardening 
interests. 

In shape and position New York (Fig. 1483) may be 
likened to a ship sailing westward, its rudder (Long 
Island) in the Atlantic and its prow touching the Great 
Lakes. Its commercial preeminence is supreme. A 
population of more than six million lives within its bor- 
ders, and a million more are tributary to it in New 
Jersey and Connecticut. It has more than 40 cities with 
populations above 10,000. Great variety of soil and 
surface invites a varied population. Water-power is 
abundant and unfailing. All this means extensive mar- 
kets for horticultural produce. 

The land area of the state is 30,476,800 acres, of which 
about one-half is readily cultivable. The state has an 
extreme length east and west of 412 miles, and north 
and south of about 310 miles. Excepting a small area in 
the southwestern part, the entire surface is glaciated. 
In the northeastern part a true mountain system is shown 
in the Adirondacks , of archssan formation . In the midd le 
eastern part, the Catskill highlands attain the dignity 
of mountains, although they are in reality eroded table- 
lands, having been laid down in the interior sea and sub- 
sequently uplifted. These highlands extend westward 
entirely across the state, being pronounced and almost 
mountainous in the southern half. The northern part 
of the western half of the state is relatively level, 
although the tract from Syracuse to Lyons and 
westward is marked by very bold drumlins,— the work of 
the ice-sheet. The bar-beach of the geological Lake Iro- 
quois extends from near Niagara Falls to Oswego, par- 
alleling Lake Ontario at a distance of about 10 miles. 
This geological beach is a distinct physiographical fea- 
ture known as *<the ridge," and it is the location of one 
of the notable highways of the state. This ridge marks 
the southward limit of the best natural peach region. 
There are fossil beaches on the Erie shore, and these 
are important to the grape-growing of Chautauqua 
county. (See Tarr, "Geological Historv of the Chautau- 
qua Grape Belt," Bull. 109, Cornell Exp. Sta.) Long 
Island is a moraine, with an ocean-floor formation on 
its south, and this latter area comprises practically the 
only flat land in the state. 

There are five great watersheds in the state. (1) the 
St. Lawrence system, draining the Great Lakes and the 
larger part of central and western New York. (2) The 
Hudson system, draining the southern slopes of the 
Adirondacks and the Catskill highlands, with its great 
tributary, the Mohawk, which, in pre-glacial times, was 
a part of the St. Lawrence system. (3) The Delaware 
system, draining a part of the southeastern area into 
Delaware bay. (4) The Susquehanna system, draining 
some of the southern -central part into the Chesapeake 
bay. (5) The Mississippi system, which, by means of 
the Allegheny river, drains the extreme southwestern 
part of the state. Chautauqua Lake drains into the 
Gulf of Mexico, but almost in sight from it is Lake Erie, 
which flows into the St. Lawrence. Along the Hudson 
and other large streams, special horticultural interests 
have developed. The broad Mohawk valley is one of the 
most fertile parts of the state, and it is the site of the 
hop and broom-corn industries. The shores of the cen- 
tral New York lakes are the homes of highly developed 
horticultural interests, particularly those of Keuka and 
Seneca. These central lakes, of which Cayuga, the 
largest, is 40 miles long and one to five miles wide, are 
deep bodies and have gi-eat influence in ameliorating 
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the climate in their immediate neighborhood. The 
shores of Lakes Erie and Ontario conserve horticultural 
interests,— the former being famous for its grapes, the 
latter for its strawberries, peaches and apples. Because 
of its snug winters, there is rarely any starting of fruit- 
buds by *^ warm spells," and consequently little danger 
of loss from spring frosts. The fruit-growing suffers 
less from frost than it does in the southern states. 

New York contains about 230,000 farms. Agricultu- 
rally, the most important industry in New York state 
(aside from general mixed farming) is dairying. The 
second industry is fruit-growing, and this seems to be 
extending more rapidly than the other. The leading 
fruit is the apple. Nearly all parts of the state grow 
apples easily, but the grreat commercial apple-growing 
regions are the counties of Wayne, Monroe, Orleans, 
Niagara, with important extensions in Ontario, Gene- 
see and adjacent counties and in Columbia and other 
east-Hudson counties. A full crop of apples in New 
York is nearly or quite 7,000,000 barrels. Baldwin is 
the leading variety, with no varieties which occupy a 
close second place. Northern Spy, Rhode Island Green- 
ing, and American Golden Russet are important com- 
mercial varieties. Of late, Ben Davis has been widely 
Slanted, but it is probable that this variety will always 
old a secondary place in the northeastern states. Un- 
til within the last decade, most New York apple orchards 
have been in sod; but, under the stimulus of rational 
horticultural teaching, 75 per cent of the orchards 
in the apple-gprowing counties are now under a 
most thorough system of clean tillage. Fig. 1485. Most 
of these orchards are sprayed. Crops have been heavy 
In recent years and prices have averaged good ; as a 
result, the apple industry is in thriving condition. The 
most thorough business methods are employed in car- 
ing for the orchards and in disposing of the crop. A 
large part of the apple crop is exported, although there 
is a very large business in evaporated fruit. 



The grape occupies second place in New York po- 
mology. More than 50,000 acres is devoted to this in- 
dust^, of which about half the area is in Chautauqua 
county, lying in a narrow strip against Lake Erie. The 
other special areas are the central lake region and the 
Hudson river valley. These three areas stand for three 
types of viticulture— early and special table grapes for 
near-by markets in the Hudson valley ; staple varieties 
for wine and grape juice in parts of the lake region 
(particularly on Keuka lake) ; general-purpose varieties 
for distant markets in the Chautauqua region. In the 
lake region, Catawba is a leading variety. In Chautau- 
qua, Concord far outstrips all others. A normal out- 
put of table grapes in New York is about 60,000 to 
70,000 tons; of wine between 2,000,000 and 3,000,000 
gallons. The grape areas lie close to the lakes or large 
rivers, thereby receiving the benefit of the ameliorated 
local climate. 

New York is known also for its pears. The apple 
counties mentioned above, and Oswego, Onondaga, and 
Columbia counties are the leading pear areas. Bartlett 
is the staple variety, but Kieffer has risen to near the 
first place in recent years. The number of commercial 
varieties, however, is relatively large. The culture of 
dwarf pears is popular and has reached a high degree 
of perfection. Thrifty and productive orchards 40 and 
50 years old stand in various parts of the state. 

The plum is largely planted in western New York, in 
many varieties. In acreage, Lombard probably leads, but 
several other varieties excel in commercial importance. 
The Damsons are largely grown ; also the German and 
Italian prunes (but the latter are not dried). The 
Japanese plums are now widely planted, and are giving 
general satisfaction. They are rarely injured by late 
spring frosts. The improved native plums are relatively 
little known. 

Peaches are grown about all the central lakes and in 
the Hudson valley, but the only distinct natural peach 
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regloD is neu tbe Ontuio shore vest of Oswegti. In 
tbe weBtem halt of the lUM, about 10,000 ures are de- 
TOted to po»eh -culture. Pij(. 1*84. 

Apricots are grown with little trouble In the peach 
MCdoDB, and there are several oommercial plantations. 

CberrLeB are gn>\nt both for the fresh frnlt and for 
canning— tbe former chiefly In the Hudson vallej sud 
the latter chiefly in western New York. The caDoing 
efaerrles are the aour type— chiefly English Moreiio ind 
Hontmorency. The large canning factory industry 
(some 25 factories in western New York) makes the 
sour cherry Industry profltable. 

Quinces are probably mors largely grown than else- 
where in tbe Union. 

The smalt fruit Interests are very large, but there are 
no reliable statistics. In the nortliem counties of west- 
em New York, black raspberries are grown as a farm 
crop and the product Is mostly evaporated. The annual 
output of dried raspberries five years ago was approit- 
mately 1500 tons, but the amount la now less. While 
the strawberry is an important crep in all parts of the 
state, it reaches Its largest acreage in Oswego county 
(Pig. 1486), where about 1200 acres are devoted to It. 
This region supplies the late markets, producing an- 
nually about 2,000,000 quarts. In Oawer" 
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as against •2,333,006.68. In 
number of aeed-farms, Con- 
necticut had 85, New York 
TS,Tennessee 35, New Jersey 
3*. The principal seed-crops 
grown in New York are hush- 
bean, Brussels sprouts, cab- 
bage, Bweet com, cucumber, 
kale, onion, pea, tumlp, as- 
paragus. 

The trucking Interests are 
very large beeauee of the 
larxe population and the 
many means of transporta- 
■"'  t single geo- 

, which, because of Kb 
light soil, wami local cli- 
mate, and accessible loea- 

I one of the leading 



has an area of 1,700 si. 
miles, of which the western 
tbird Is largely devoted to 
trucking interests. Parts of 
the eastern end are also 
trucking areas, particularly 
for cabbage and cauliflower. 
Cabbage seed is eitenalvely 
grown in this eastern ex- 
tremity of the island. 

The florioulturel interests 
of New York stale are lanie 
R'ial florists' establish- 
" e United Stales, 



amounting to nearly 4,500,000 square feet. New York 
city is a market for a large geographical region. As 
early as 1S85, John Thorpe estimated that 4,000,000 
roses that were sent to the New York market by nine 
growers in one year did not constitute half the number 
sold In that market. The census of 1890 reports tbe 
total investment of New York in floricultural business 
(o have been about (9,500.000 (although only TEKI estab- 
lishments are accounted for), as against upwards ol 
B, 500,000 in Pennsylvania, the neit heaviest state. The 
lower Hudson region is the center of the violet industry 
of the United States. Long Island grows quantities of 
bulbs. 

Because the horticultural interests of New York are 
separated In more or less distinct geographical regions, 
there has never been a representative state horticultural 
society. The New York Horticultural Society was es- 
tablished in New York Citv in 1818, and it was prebably 
the Hrst distinctly horticultural organliation in North 
America; but it was really a local society and It is long 
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*4tiw York apple orchard. 



KEW YORK 

TBlher to organiie a new eociety under Ihe old nam 
the last effort being made the present year. In Iffi 
the Albany Horticultural Society was oi^aniied, but tt 
also was short lived. Tbe oldest society in the etate 
th« Western New Tork Horticultural Society, with bee 

Starters at Boobester. The preliminary organization 
Is society occurred at Rochester, February 27, ISu.'i.u 
der Uie name of The Fruit Grower's Society of Weste 
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The late John J. Thomas was the first President. This 
society, with Its one big meeting each winter. Is the 
greatest American organlaatluD of its particular type. 
One of the earliest eiperimeDt stations In North 
America was orgaolied at Ithaca la February, 1879, as 
the Cornell University Agricultural Eiperiment Station. 
lb 1888 this instinitlon was reorganized as a federal 
station, but previous to this time it had published three 
reporU. The New York Agricultural Experiment Sta- 
tion, supported by the State and located at Geneva, was 
established InMorch. iaS2. Tbese two stations give con- 
alderable attention to horticultural matters, particularly 
the State Station at Qeneva which la located In one ot 
the best of hortleolcural regions. Each station now 
receives anpport from both the state and the federal 

Tbe Agricultural College of New York is a part of 



poisonous properties. Lvs. alternate, never compound, 
entire or undalate, mostly sessile or nearly so by a 
tapering base : Bs. long- tubular, mostly opening at night 
and most fragrant then, in terminal racemes, panicles 
or thyrsea ; calyx usually persisting and covering the 
tr. ; corolla salvertorm or funnelform, the lobes usually 
pUcste In the bud, the 6-lobed border nearly or qnite 
regular; stamens G, inserted on the tube, generally in- 
cluded, the filaments straight; style single, with a capi- 
tate stigma: fr. a capsule, normally 2-locuied, but usu- 
ally splitting Into 4 valves; seeds numerous and minute. 

KicoIIaoas are ot tbe easiest culture. They love a hot 
exposure, and loose, well-drained soil. They are all ten- 
der to frost. For subtropical effects, the seeds (by which 
they are usually propagated) should be started early 
under gloss. 'Hie seeds are so small that tbey do not 
germinate well in tbe open unless the ground Is fine and 
holds moisture near tbe surface. Jf. aiata is the only 
species which is popularly known as a fiower-garden 
plant, being grown everywhere under tbe name of N. 
atfinit. Of the robust species used for subtropical bed- 
ding. If. fflaiifa, JV. lomenleia and forms ot If. Ta- 
bacuHi are best. l_ h. B. 

Nlcotlanas are tropical herbs requiring In northern 
latitudes a deep, loamy, rich soil and full sunlight. Tbe 
soil should be especially rich in lime and potash, Iwth 
ot which may be supplied by the addition ot wood ashes. 
Nlcotlanas wlU not grow well In very moist or poorly 
droned soils. In cool weather the seeds germinate 
slowly, BO that when It may be desired to raise tbe 
plants outdoors in early spring the seeds should be 
"sprouted" before sowing by keeping them moist and 
warm until growth may be seen. The method generally 
pursued In northern tobacco- growing regions Is to mix 
the seed, about April 1, with very fine rotted apple tree 
wood (apple wood is preferable to others, as It contains 
less tannin, which would be destructive to germinating 
seeds), and to place tbe mixture after moistening In a 
glass jar, and seal. Tbe jar is then placed in a tem- 
perature of BO" to 90° until the seed Is seen to be germi- 
nating, which should be in from tour to six days. The 
seeds are then sown in frames covered with cloth or 
glass and rolled In with a light roller, or simply pressed 
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struction of elementary character Is also afforded 
the unlTeraity is the center of a movement for the ex- 
tension of agrlcultoral knowledge amongst the people. 

ITEV Z1EALU9 IPHTAOH. Fully treated under 
Tetratonia. 

MlOkMDBA (Nloander wrote on plants about 150 
A.D.). Solanicar, One Peruvian herb differing from 
Fhysalls chiefly In the S-G-toculed ovanr and fruit and 
in tb* larger and more sbowy fls. fl. phjialDldw, 
Gaertn. , known as ApPUE or Peru, is a strong spreading 
annual, 3-4 ft. blgh, grown tor the showy blue fls. and 
odd fruits: glabrous: I vs. elliptic or elllptlc-ovate. sinu- 
ate and toothed, narrowed into a prominent petiole: fls. 
solitary In the arils, on recurving pedicels, an Inch or 
more across, shaped tike a potato flower : fruit a thin- 
walled and nearly or quite dry berry. Inclosed In an en- 
larged, strongly 5-winged calyx. B,M.2458.-The Apple 
ot Pern Is an old-fasbloned garden annual, now rarely 
seen. It has escaped from cultlvotlon In some places In 
tbe U. 8., and it Is now widely distributed in the traplcn. 
It is often confounded with fbe ground cherry and alke- 
kengt, which are species ot Physalls. Not advertised. 
L. H. B. 

VICOTU>A (John Nlcot was French ambassador to 
Portugal In the sixteenth century, and was instrumental 
InspreadingaknowledgeotTobacco). Solanicta. Fifty 
or more herbs, or one species shrubby, mostly ot tropi- 
cal America. The Nlcotlanas comprise several stately 
plants, valued tor their rapid growth and large foliage. 
Other species produce show? flowers, and are popular 
flower-garden subjects. Tbey are mostly viscld-pubes- 
eent herbs of strong odor, and possessing narcollc- 



IW. Nicotlana alata. 

In with a board. Another method ot sprouting the seed 
Is to spread It on a thin cloth stretched over a vesne! of 
water placed where it will be continually warm. When 
very young, Nlcotlanas will endure severe frost, which 
property they lose with age, becoming quite sensitive to 



1088 



NICOTIANA 



NICOTIANA 



frost when mature. Nicotianas are well adapted for 
culture in pots or tubs, and are then fine plants for 
summer porch decoration. jp, W. Babclat. 

A. Fls. yellow or yellowish white: Iva, distinctly 

petioled. 

B. Plant glabrous and glaucous, becoming woody {If, 
rustica is not to be sougrht here). 

ffUtkea, Grab. Becoming 20 ft. high and tree-like in 
its native place (Argentina), glabrous, glaucous -blue all 
over and sometimes developing purplish tints: Ivs. 
large, ovate, sometimes subcordate, more or less repand, 
the petiole conspicuous : fls. in a loose panicle, tubular 
and constricted below the very short limb, curved, 
1-2 in. long, greenish at first but becoming yellow, soft- 
pubescent on the outside. B.M. 2837.— Not uncommon 
in cult, for its striking glaucous-blue foliage and stately 
habit; also run wild in Texas and S. Calif. Usually 
does not bloom in the northern states. Easily grown 
from seeds. 

BB. Plant pilosCf herbaceous or half shrubby. 

wigandioldes, Koch & Fint. Tall-growing, reaching 
6 and 7 ft. high, with a straight central shaft and bear- 
ing very large and heavy foliage: Ivs. ovate and pointed 
or sometimes acuminate, often undulate-margined but 
not toothed, hairy: fls. yellowish, short, in drooping 
panicles. Colombia.— A very striking plant, sometimes 
used for bold subtropical effects. 

AA. Fls. white, long-tubular: Ivs. mostly not petioled 
and more or less clasping: annual and perennial 
herbs. In some of the following species the fls. 
are green or purplish on the outside, 

B. Corolla-lobes acute. 

alita, Link & Otto (iV. a f finis, Hort., under which 
name it is universally known in gardens). Figs. 1487, 
1488. Slender but strong-growing, 2-3K ft. tall, viscid- 
pubescent : ivs. lance-obovate or ovate-elliptic, becoming 




1488. NicotianaalataCXl-a). 
Commonly known as N.affinis. 

small and narrow above, clasping and sometimes de- 
current, entire or remotely repand-dentate : fls. remote 
in a wand-like raceme, spreading, the very slender tube 
5-6 in. long, the limb oblique and 2 in. or more across, 
the narrow - pointed lobes unequal. Bras. G.C. II. 



16:141. Gn. 34, p. 620; 42, p. 126; 50, p. 212; 56, p. 384 
Gng. 5:182. B.B. 19:1592 (as if. Persiea).-A de- 
servedly popular plant, blooming freely all the season. - 
until killed by frost. It is well to plant it in a place 
which is protected from strong winds. It is apparently 
perennial, but is treated as a tender or half-hardy an- 
nual. It self -sows, and often maintains itself from year 
to year in the Middle States and South. In the warmer 
parts, the roots live over winter with a little protec- 
tion. Fall-sown seedlings make excellent pot-plants for 
the window. The fls. open at night-fall, but close in the 
daytime. At night they are very fragrant. During the 
last ten years the plant has become very popular. 

Var. dectkrreni (If. deeHrrens, Hort.) is lower, branch- 
ing near the base, very floriferous. 

■ylytetris, Spegas. Fig. 1489. Lvs. larger and better 
than in iV. a/afa, rugose and veiny, more prominently 
undulate, the stem well furnished near the ground : fls. 
large, hanging in whorls or fascicles in a heavy large 
panicle, in shape like those of N. alata but the limb less 
oblique and the tube more swollen, and not closing in 
the morning or on cloudy days. Argentina. Gt. 47, p. 
130. G.C. III. 26:357. -One of the novelties of 1899 and 
1900. 

lonffifldra, Cav. Erect, 2-3 ft., slender, the prominent 
foliage radical : lvs. oval -lanceolate to lanceolate, promi- 
nently undulate, pointed : fls. 4 in. long, the tube green 
or purplish, but the limb (lobes about H in. long) white 
at least inside, borne in simple racemes. Argentina.— 
Little known in cult., being inferior to N. alata. The 
flowers open late in the day. Perennial, but annual in 
gardens and in northern countries. 

BB. Corolla-lobes obtuse or rounded, 

inavteleiiB, Lehm. (N. undulitta, Vent. N. longifldra, 
var. unduldta, Vossj. Variable: 1-2 ft., annual or bi- 
ennial, usually viscid: lower lvs. long-stalked and ovate 
or spatulate, the upper ones narrow and sessile and 
sometimes clasping, all undulate -margined as a rule: 
fls. in loose terminal racemes, on slender pedicels, sal- 
ver-shaped, the narrow cylindrical tube about 2 in. long, 
the circular limb 1 in. or less across, pure white (or 
greenish outside). Australia. B.M. 673. Gn. 21, p. 291.— 
The broad lobes usually overlap, so that the limb often 
appears as if entire. Sweet-scented at night. Plant 
pubescent or glabrous. Not rare in gardens. It is said 
that it will endure moderate shade. 

noetifldra, Hook. {N. longifldra, var. noetifldra, Voss). 
Very like the last, and perhaps a geographical form of 
it: lvs. lanceolate-undulate: fls. often purplish outside 
but white within, the spreading lobes notched or emar- 
ginate: plant very viscid. Argentina. B.M. 2785. —A 
night bloomer, like the last. There is a var. albifldra, 
with pure white fls. 

AAA. Fls. distinctly colored {usually with shades of 
red), the tube relatively broad or even inflated: 
annual and perennial herbs. 

B. Jjvs. stalked, , 

rtkftlca, Linn., was cult, for Tobacco by the Indians 
and is run wild in many places, but its nativity is un- 
known (probably indigenous to the Old World, accord- 
ing to Gray) : annual, usually not over 3 ft. tall, viscid- 
pubescent: lvs. large, ovate and obtuse: fls. yellowish 
or greenish, 1 in. or less long, the base narrow, tube 
thereafter inflated, orifice contracted, the lobes short 
and rounded. The fls. are open by day. Inflorescence 
paniculate. 

BB. hvs. sessile and decurrent, 

TabA«iim, Linn. Tobacco. Tall, strong-growing strik- 
ing plant, 3-5 ft., annual, usually glutinous: lvs. mostly 
ovate or ovate-lanceolate, acuminate-pointed: fls. 2 in. 
long, rose or purplish, in a large nearly naked panicle, 
the tube swollen upwards and the spreading lobes 
pointed. S. Amer.— Cult, from earliest times by the 
Indians, and occasionally run wild. Its commercial 
cultivation for Tobacco is an agricultural subject, and 
therefore is not discussed in this work. It is a striking 
plant in Uie garden. There are several forms cult, for 
ornament, those with large red fls. being most known. 
N. grandiflomm, N. purpureum, etc., are names given tc 
these forms. The fls. are diurnal. See Fig. 1077, p. 757. 
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tomnMm^aait&Pnv.{N.eotStiea,ADdr6i. Pereu- 
dIkI, nn]j bloomlDg Id the North, but eagll; propagated 
by cutting! mud treated u B tender snnuu : 8 to ID ft. 
and more, very etoat and brancby, viecld - pabeBcent : 
Wb. oboTBte-oblong and aonmlniite, narrowed to clasping 
and deeurrent base, 1-3 ft. long, pale and reticulate be- 
neath : fls. Bhort, the tabs Inflated at the top and slightlT- 
curved, pobesceat, the lobeg ovate and obtuse and Dearly 



atria (XK). 

or quite equal, the color of the tube pale green aod of 
the limb yellowlBb outalde and pale rose within. Brazil. 
B.H.T261 O.C.lII.9:S3. Qng. 1:97. A.G. 11:11T.-A 
moatremaikable plant for largeand rapid growth. Very 
useful in making Huhtroplcal effecta. Tbe plants came 
Dp In aoil In which Brazilian orchids were shipped to 
Prance, and it began to attract general attention in France 
about 188B. It usnally has reddish stems, thereby adding 
to tbe bold elTect. Seeds iboold be started nnder glaas, 
There is a var. TMieKtta, Hort., with mottled and mar- 
gined foliage. R.H.1g93,p.e. O.M.3T:61. 

ff. an m inila. Hook, aiender: Ivs.petloled. broad-lanceolate, 
aeooilBate: Ha. loactubnlsr, with imall obtoH lobei. white. 
Anentina. B. U. WIS. -V. /rd^ranj. Hook. ThraetoiH.: Ivs. 
•(Mile, oborata or ipatfUatei fli. with verr loni, slender tnb« 
(as In N. sjlvcatriBj and a lar^ spreading regular limb with 
•marsiiiateiobH. while. New Caledonia. S.K.*X5.~S.LAnBt- 
darM.Sehranh. Two toBft..TiBeid: ivs.sessile.oval or orate: 
fll. tniBiiai^haped. the tabe enlaroinc at tbe tgp, the limb flsr- 
Inc and nearlr entire, nllowlsh green. S. Amer. B.M.22Z1. 

Lenisdai'M^iitlifraalln nd aUtheln. an'italked. 

Several Nlutlanu are Balln to the Teisn-CalUomliin reKlon . 
One, n. tuadrivilviM. Pnnh. B.M. 1T78. ii native as tar north 
asOTacon.andwaaealt.brtfaelndiaiurortobaceo, Xj. H. B. 

RIOOTtTHIA is a name given by the undersigned to 
bybrida of Nieotlana and Petunia offered in 18i)3. They 
were originally described as follows: "The plants have 
slender, drooping or trailing tomentose green, red and 
purple stalks and leaves twice or three times as large 
as the Petunia; the fiowera are handsome, white, pink, 
carmine or striped and borne in plenteous profusion. 
No seed la ever produced, but they are very readily 
multiplied by onttinKs.'' 

These ^anti have unfortunately vanished from cultl- 
of CMirae, annoalB. They were 
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var. grandiflom X tfleoHana teigamlUiidet,t .... 

the former probably being the seed parent. The Bingu- 

seemed in all osees to be paralyied and very defective, 
though the tops In all tbe many hybrids produced grew 
with mnoh vigor. The blooms were besutifui, and it Is 
a pity that the plants were not grafted an tobacco roots. 
Luther Bl'bbank. 

HIDITLiSIini (from Latin nidui, a neat). Bro- 
meliicea. About 15 Braiilian eplphj-tes, by some re- 
ferred to Karalas and other genera, but by Mes (DC. 
Honogr, Phaner. 6) kept distinct. The flowers are per- 
fect, horne In simple or compound heads, the petals 
Joined at the base and not llgnlate (In all tbe typical 
species) : anthers attached mostly on the back (In some 
related plants attached mostly at the base). Leaves 
strap-shaped, ovate or oval, in dense rosettes, the flowers 
moBlly sessile, red, blue, or white. The inner ieavea of 
the rosette, here called bract-leaves, are nsuslly highly 
colored and constitute most of the merit of some Bpecles. 
Warmhoase plants, requiring the treatment of Billbergia, 
which see. 

In tbe following aeeonnt, the genua Is held to comprise 
the species referred by Uei to Aregelia, having simple 
Bower-olnsterB, whereas NIdulartum proper has com- 
pound clusters. 

A. FUnver-clnlttr timpU {Ar»gtlia). 
K. Ltnglh of newer IM i». or leit. 

trflte, Kegel IN. martnorAtum, Hort., not Horr. 
Karitat frdKa, Baker. Aregllia trigUt, tSei). Lvs. 
6-13, from B-IS in. long and half as broad In tbe middle, 
green dappled with brown, somewhat scnrfy beneathr 
flowerpurple: bract -lvs. narrow-linear: fr. oblong, white. 

BB. Length of flomer 1% in. or more. 

Korrenlinimi, Hakoy (fardtas Jfnrrsnidna, Ant. 
Aregilia Uorrenidna, Uei). Lvs. many in a dense 
rosette, with few very minute spines, not striped, densely 
scurfy beneath : fla. many, dark purple: bract- lvs. linear- 
lanceolate. 

H. Oanltn*, Lem. (iV. M»yendorfii, Regpl. Karitai 
L'arollno.Ant. OuiMiniaplcta.HoTt. BUibirgia Cant- 
linm. Beer. B. dlene. Hook.). Lvs. several to many, 
strap-shaped, rather thick, finely spiny-toothed, 12 in. 
long, bright green on both surtacea, the bract- lvs. bright 
red: fls. blue-parple, In a short head nestling in the 
bright leaf -cup. B.H. 5S02. I.H. 7:Z4a. 

prluetpf, Horr. (JV. ipeetdbile, Hort. Kardfai prin- 
eeptj Baker. K. Miyendorfii, Ant. Aregtlia priiirrpa, 
Hes). LvB. 15-20, about 10-12 In. long, broadest at 
the middle, firm, spiny -toothed, lightly glaucous: fls. 
numerous, violet-purple, surrounded by about 8-10 oval, 
bright red bract-lvs. 

BinAU, Horr. (ir. Vafaivdnum, Regel. Karitai BinbH, 



le plant! 1 
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Morr. Aregilia Binbti.TAn). Lvs. 15-20, strong-spiny, 
scurfy and transversely banded on the back, the inner 
ones similar In color: fls. many, white. Not to be con- 
founded with Bronetia BituHi. 

AA.. Floiftr-cluiter compound. 

B. Pelalijoined below. 

c. Flowtn white. 

InnOOtatU, Lem. (£~ardfai InHOc/niU, Ant.}. Stem- 
less and stoloniferous : Ivs. about 20, In a dense rosette, 
strap-shaped, about 1 ft. long, broadest near the middle, 
with many small, aplny teeth, green but more or less 
tinted brown or red, the oval bract-lvs. bright red: fls. 
in a dense head, white. l.H. 9:329.-Named tor the 
Harquls de St. Innocent, amateur, of Autun, France. 
There la a form with yellow-striped lvs. l.H. 41:5. 
This species is one of the best Nldulariums. 

■tcUtum, Baker (JV. Jfatoj/dnum, Morr., not Hort. 
Karitv neglfcia. Baker}. Lvs. 8-12 in. long, strap- 
shaped, flne-toothed, prominently striped with central 
bands of white and shading to cream-color 
margin, the body color deep green and not br 
a.C.UI. 8:183 (deBC.}.-A good species. 
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CC. Flowers Hue or violet, 

SoheremetiAwii, Regel (Kardtas ScheremeiUwiiy 
Ant.). Lvs. 10-15, in a short rosette, lanceolate, 10-18 
in. long, with many small but conspicuous spiny teeth, 
rather Arm, bright green above and pale green beneath, 
the bract-lvs. bright red and showy, the points recurving: 
fls. blue, in a small head. 

ftUffens, Lem. (iV. pictum, Hort.). Lvs. 15-20, in a 
dense rosette, strap-shaped, with large, strong teeth, 
mottled with green of different shades, paler and scurfy 
beneath, the bract-lvs. oval and scarlet: fls. blue. 

BB. Petals separate. 

Llndeni, Begel {^chm^a ebiimea, Baker. Guaindtnia 
frdgranSf Hort. Canistrum Lindeni^ Mez). Lvs. about 
20, in a dense rosette, tomentose, green-spotted, the 
bract-lvs. cream-white: fls. white or greenish. 

Amasdnionni, Lind. & Andr^ (Kardtas Amazdnica, 
Baker. Canistrum Amazdnicum, Mez. unEchm^a Ama- 
Edniea, Hort.). Lvs. 15-20, 10-20 in. long, and rather 
wide at the middle, greenish brown above and light 
brown beneath, not spotted or scurfy, the bract-lvs. 
greenish brown : fls.white,with a green tube, in a dense 
head. 

N. OhantriM, Andr6, Is a hybrid of N. Innozentli and N. ful- 
Cens, with very brilliant red bract-leaves, obtained by Chan- 
trier Preres, Prance. B.H. 1895:452. L. H. B. 

NIEBEMB^BGIA (for John E. Nieremberg [1590- 
1563], a Spanish Jesuit and flrst professor of natural 
history at Madrid). Solandce€B, Cup-FijOwbr. About 
24 species of hardy perennial herbs from tropical and 
subtropical America, allied to Petunia and characterized 
by the long and very slender tube of the corolla. The 
species in cultivation are valued chiefly for the open 
border or for pot-plants, and are mostly of prostrate 
habit, with showy fls. borne freely through the summer 
and autumn. Stem decumbent or creeping, rarely sub- 
erect, diffusely branched, the branches usually slender 
and nearly glabrous : lvs. alternate, scattered, entire : 
fls. borne singly on the tips of young shoots, mostly 
white with a purple center ; calyx 5-parted, tubular or 
bell-shaped ; sepals spreading ; tube of corolla long, 
slender, attenuated below, abruptly expanded above into 
a broad bell shaped, saucer-shaped or funnel-shaped 
limb, which has 5 broad, obtuse lobes. 

Several species of Nierembergia have distinct value 
for cert-ain purposes. iV. gracilis makes an excellent 
pot or basket plant, and is also popular for the border. 
N. fruteseens does finely in the open, but is more desir- 
able as a pot-plant, y, rivularis is perhaps the most 
desirable species of the group, and is adapted to a wide 
range of conditions. It thrives best in a moist soil with 
a half-shaded exposure, but often makes fine patches on 
a dry bank, or even in the rockery. Both N. gracilis 
and N. fruteseens love a loose, rather moist soil, but are 
not impatient of drsmess. These three species endure 
winters without protection in the latitude of M. Y. 

Nierembergias are propagated chiefiy by cuttings taken 
in the fall, or by seeds. iV. rivularis is most readily 
increased by dividing the creeping stem where it has 
rooted at the nodes. 

A. Stem prostrate or creeping : branches ascending. 

B. Fls. creamy whitSy sometimes slightly tinted with 

rose or blue. 

rivtil&ris, Miers. White-Cup. Whole plant glabrous : 
stem slender, creeping, rooting freely at the nodes, form- 
ing a dense mat, the branches seldom rising over 6 in. 
high: lvs. oblong to oblong-spatulate, obtuse membra- 
naceous, variable in size, with a long, slender petiole: 
fls. sessile or short-peduncled ; calyx cylindrical, the 
lobes oblong-Ianceolate, slightly spreading: corolla-limb 
broadly bell-shaped, 1-2 in. broad; throat golden yellow. 
La Platte river, S. A. B.M. 5608. J.H. III. 31:311. Gn. 
23, p. 18B; 25, p. 145.— A very adaptable and desirable 
species for a stream bank, dry border or alpine garden. 
The fls. are large and beautiful. It is difficult to eradi- 
cate after once established, as small pieces of the stem 
will take root and grow. 



BB. Fls. tohitCf with purple center. 

flrr&oiUB, Hook. Fig. 1490. Branches very slender, 
ascending 6-8 in., slightly downy: lvs. scarcely Hin. 
long, linear or slightly spatulate, those on the younger 
branches somewhat hairy: limb of corolla spreading, 
convex, white tinged and veined with purple towards 
the center, throat yellow. Argentine Republic, S. A. 
B.M. 3108.— A charming little plant for the hanging 
basket. A garden var., Crozy&iUk, has fls. tinted with 
lilac and appears to be more floriferous than the type. 
F.S. 14:1410. 

BBB. Fls. pale lilac, 

Vditohii, Berkeley. Stem 8-12 in. long, with slender, 
glabrous or slightly pubescent branches: lvs. K-1 in. 
long, short-petioled or sessile, the upper linear, the 
lower broadly spatulate: calyx-lobes linear-oblong, re- 
curved: corolla-tube }i-% in. long, white, the limb 
broadly bell-shaped. Trop. America. B.M. 5599. F. 
1872, p. 141. 

AA. Stem nearly erect. 

fmt6ioenB, Dur. Tall Ccp-Flower. Stem 1-^ ft. 
high, much branched, shrubby: lvs. scattered, linear: 
fls. about 1 in. broad, the limb saucer-shaped, white 
tinted with lilac or blue; throat yellow; handsome. 
Chile.— The fls. resemble N. gracilis in color, but are 
much larger. Valuable in the greenhouse or for the 
border. As a pot-plant it makes a fine bush and bears 
fls. almost continuously. It can be used as a bedding 




1490. Nieremberffia gracilis (X K). 

plant with excellent results if started under glass and 
transplanted. A garden form, var. flrrandifidra (N, 
grandifldraf Hort.), has somewhat larger fls. than the 

*yP®- S. W. Fletcher. 

NI0£LLA (diminutive of niger^ black ; referring to 
the color of the seeds). Manunculdceas. Love-in -a- 
MiST. Dbvil-in-a-Bush. Fennel Flower. Hardy 
annuals with erect stems and flnely divided alternate 
lvs.: fls. showy, white, blue or yellow; sepals 5, regu- 
lar, petal-like, deciduous; petals 5, with hollow claws, 
notched or 2-lobed ; carpels ^10, fusing at the base 
into one cavity, cells opening at the top when mature: 
seeds many, black and hard. There are about 12 spe- 
cies, including Garidella ; mostly natives of the Medi- 



KIO&LIiA 

ternuiean rei^on. The following 2 me only Bpeclea now 
used in AmerlcA. The; require little nan. The seed 
should lie gown in the open border in good soil any time 
ktler (he middle of Hucb, and the seedlings thinned, 
it DeeessaiT, to a distuioe of about 8 In They seldom 
■Qcceed well It tnnsplanced. If the seeds be sown in 
earl; autumn the plants may withstand the winter and 
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then, straight; anthers erect, free, the cella facing in- 
ward, parallel, confluent at the apei: glands none. 

"Like many other plants from Guatemala," says 
Lindley InB.R. 28:5, speaking of JT. oAfon^a, "it seems 
to require a temperature between that of a greenhousa 
and of a stove. In Its general habiti It resembles 
Achimenta rotta. It flowers in the snlumn and winter, 
atl*r which the stems die off, and the plant remains in 
a dormant state until the following season. When in 
this state it ought of course to be kept perfectly dry, 
on a light, warm shelf, and then when the season of 
rest is past, which wilt be indicated by the young stems 
making their appearance. It may be repotted and liber- 
ally supplied with water. It forma a great number of 
curious imbricated scaly buds, both on the Burfsce and 
under ground, by which it may easily be multiplied in 
the same manner as Acbimenes; it also strikes readily 
by cuttings. Any rich light soil will do for its cultiva- 
tion," 

obUn^, Lindl. Lrs. heart shaped or perhaps some- 
what oblong, more or lees wburled: lis. drooping: co' 
rolls about IK in. across ; lobes roundish, concave at 
first, then rerolute. Guatemala. B.R. 2H:5. 

iriPH6B0LITS Lingua, var. eorymbtlsra, is a tough- 
leaved, crested fern, recommended by G. W. Oliver for 
window boxes. Oliver writes that this plant can be 
quickly increased by division of the stems, which grow 
near the surface of the soli. I4iphot>olus appears in a 
few trade catalogues. By Epglleh writers it la gen- 
erally referred to Polypodium, but L. M. Underwood 
refers It to the genus Cyclophorua. The typical form 
of JViphobolni Lingua has the sorl set in close rows of 

lag, covered with rusty scales : stalks 3-6 ii 
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imer. By plant- 
. The Boeds of 



be ready to flower earlier the next 

Ing at different seasons the plants > 

beanty nearly throughout the sum 

y. laliva. Linn., or black cummin, ace sumeimies uaeu 

as seasoning in the Old World. 

DamUCAna, Linn. Fig. 1191. Height 1-2 ft.; Ivs. 
bright green, very finely cut : Bs. white or blue, large: 
Involncre very dense and fine: styles erect in the tr., 
nearly as long as the capsules: fr. not divergent at 
(op. Summer. S. Eu. BM. 22. On. 37, p. 130.- Var. 
UU, Hort. A dwarf form with very large fla. 

mipinlea, Litm. Ltb. mnch divided, but less so 
than in the preceding : fla. deeper blue than the last, 
with deep red alamensi Involucre absent; styles rather 
spreading: fr. divergent at lop. July. Spain and N. 
Africa. B.H. 1265. 6n. 3T:739.-Var. Fontansalina, 
Hort. (JV. Fonlanniina, Hort.]. Much like the type, 
but aald to flower two weeks earlier. e. C. Divia. 

nOOlBTOE. Sutsof B«r(*oH(*io. 

SIOHT-BLOOIIIHO CEBEUS. See Ctrtvi. 

nOHTSH&DE. ^olannm nigrum. Deadly S., 
Alropa Btlladtmnn. EiBliantar'i N., Circaa. ThiM- 
leavadR., Trillium. 

HBB-BAU. Phytocarpui opuHMia. 

HIPUaA (Greek, niphot, snow; alluding to the white 
color of Che fls.. which is rare In this family). Oeiner- 
Aeia. Sf. oblonga is a plant something like a Qloxlnia, 
but instead of a large spotted throat the flowers have 
so small a tube as to appear almost 5-petaled. NlphieaB 
are tropical American steraless or dwarf herbs, with 
heart-shaped, coarsely serrate, hairy Its. and clusterR 
of about a docen fis. an inch or so across, borne singly 
on reddish stalks about 2 In. high. For general cult. 
they are inferior to Gloxinia and Achimenes, but they 
are desirable for botanical collections as being one of 
(be most distinct types of the gesneraceoua family. 
They hare a creeping root, and no tubers; Iva. soft, 
wrinkled, petiolate, opposite; corolla nearly wheel- 
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long, 1 



It 



In. wide, matted bent 
rusty down. It Is a native of northern India and Japan, 
Its Tar. carymUtera has the Its. much divided at the 
apex, forming a fiattlsh, corymb-like cluster. N. N. 
Bruckner writes that var. TarlegiU Is also cult. T 
has light yellow lines about an eighth of an inch widi 
and three-fourths of an inch apart, running across the 
fronds at right angles to the midrib." 

HITBOOEN. The rAle of Nitrogen In hortleolture Is 
discussed under Fertility, Ftrtilieira, Ltgumti and 

VOLARA (from noli, a little bell ; referring to the 
shape of the corolla). Convolvul&etai , About 18 species 
of prostrate annual herba with show; blue fls., opening 
only in sunshine, all native to Cbile and Peru. They 
are valued chiefly for covering poor or rocky soils. 
Stem often slightly angulate, usually spotted and 
streaked with purple above, much branched, the ends 
of the branches ascending several Inches: Its. solitary 
or In pairs, entire, usually fleshy, the lower long-peti- 
oled ; the upper short- petioled, sessile or attenuated into 
a winged petiole : fls. borne singly in the axils of the 
Ivs., mostly short-pedunded, commonly blue or purple, 
rarely white or rose ; calyx 5-parted ; corolla funnel- 
shaped or bell-shaped, entire, S-angled or 5-10-lobed ; 
ovaries 5 to many, 1-5-Beedcd, arranged in 1-2 series or 
clustered irregularly around the base of the style. 

The characters by which several species of Nolana 
have been separated are not well defined. It is probable 
that iV. atriplieiloUa. N. proilrata and JV. poradDm 
should be considered as one species. The chief char- 
acters which have been used to distinguish them ere the 
number of ovaries In each II. and the number of seeds 
in each ovary ; but these characters vary in different 
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s commonly sold under the names of the 
other two. Consult Benth. and Hook., Genera Plan- 
tarum2:8T9. Latest monograph D.C. Prod. 13:9 (I852I. 

Nolanss grow readily from seeds sown in the open In 
May. For early blooming and for seed production they 
should be started nnder glass in March and transplanted 
in May. If.airiplieUotUt la used with fine efl^ect when 
planted In large patches In the border or on rocky hill- 
sides. All of the species do well In pots. 

They prefer a light soil and sunny situation. iV. alri- 
plitilolia is well salted for use in vases and baskets. 



A. Stem amooth or gparitlg hairy, 
B. Ft>. large llSin,), dark blue, not itriped. 
p*mdAxa, Lindl. (.V. alriplitifilia, Hort. !f. gran- 
di«*™,Lehm.|. Fig. 1492. Root-lvi. very long-pel loled, 
orate; slem-lVB. oTste, moatl; gesslle or with winged 
petiole, fleshy: sepals oTal^-liuiceolftte: limb of corolla 
blue; throat nhlto, inside of tube light yellow: ova- 
ries commonly many, l-seeded. Peru and Chile. BR. 
10:805, not B.M. 2604, which is JT. ttntlla. -Thin ia the 
moat common species in cull. Var. ilb», Hort.. has 
white fls. Var. violioea (lf,parad6za, var. violieia) 
haa violet fls. P.S- 13:1294. 
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NORTH CAROLINA 

was lately discovered In lower Calif, by T. S. Brandegee 
on mountains above Cape St. Lucas. It is arboreHcenl 
and similar In habit to S. longiMia, but with glaucous 
Iva. {see note below). Btaucamea glauea of the trade 
doubtless belongs io Nolina. Pranceschi says it baa 



D a slender trunk with 
"idt. 



BB. ri>. itHull (K tn.), light blue, itriped with 
dark purple, 

piMtrita, Linn., not Hook. Throat of corolla marked 
witb vlolet-purpte veing; sepals trlansular: ovaries 
commonly tew, 2-4-Be<^iled. Perbaps this ebould be 
united with the preceding. Chile and Pern, B.M. 731. 

AA. Stem denielji hairj/. 
B. Sten-lvg. lanceolate, thick: plant hoary-ptibeittnt. 

Uno»aUt», Miers. Stem-lvs. mostly in pairs, 2-6 Id. 
loDg, the base obliquely clasping or slightly decurrent 
on the outer side: fls. 1-2 in. broad, with a spreading, 
5-lobed limb, each lobe deeply notched ; limb of corolla 
blue, throat yeUawish white. Chile. B.M. 5337. 

BB. Sltm-lvt. ovate, membranaeeons; plant 
viteid-hairy. 

tnilU, Lindl. Stem very slender: upper I vs. obtuse, 
with rounded t«se and winged petiole: peduncle long- 
balry: fls.viaiet-blue.with a white throat; limb 9-lobed, 
each lobe tipped witb a broad point. Chile and Peru. 
B. H. 2604 [Brroneonsly as Sf, paradoxa. but poorly 

J _. .-o hairiness is indicated).— Not advertised in 

S. W. Plbtchkr. 

HOLlHA (after P. C. Nolin, joint author of an essay 
on agriculture. Paris, 1755). Liliieta. Sya., Beaatar- 
nea, Nollnas belong to the remarkable group of desert 
Bucculents in the lily family known as the Drartena tribe, 
o( which the Yucca is Che best known example in our 
gardens. Nolina rtcurvata, which is perhaps the most 
desirable species, has a striking appearance. It has a 
fleshy trunit 5-G ft, high, surmounted by s crown of IIH} 
or more leaves, which are long, linear aud graccfullv 
recurved. The base of the trunk Is swelled inlo a sort 
of tuber a foot or more thick, which alls on the ground 
like a huge onion. It has numerous very email, green- 
ish white. G-lobed Hs., borne in panicles on flower- 
stalks several feet high. Nollnas are essetitlallv Mexican 
plants. They are cult, in S. Calif., requiring similar 
treatment to Agave, Dasylirion and Yucca, but Ernest 
Braunton writes that they ore not popular. In the East 
a few kinds are offered. They are desirable plants for 
fanciers who can house a colieclion of KUcrulents, 

Nolinas are nearest to Dasvllrion, but their Ivg. arc 
nnarmed. while those of the latter usually have booked 
spines. Pis, polygamo-dicEciouR, the ioofe racemes form- 
ing a simple or compound panicle. Their fltamens arc 
Included, while those of Dasylirion are eiserted. For 
differences In fruit characlern. see Dntylirion. The 
species ot Nolina are Imperfertiv understood. In addi- 
tion to those given Ijelow, jV. Beldingi is offered. This 
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B. Eabit of totiagr j 
o. Trunk leareety bulged at the bane. 

lonelUIla, Hemsl. (Daayllrion langifdlium, Zucc. 

Beaucdmea longifdlia. Baker). Trunk lu cult. 4-6 ft. 

Ki„i, c In thick below the crown of Ics.: Ivs. 

green, 4-G ft, long, 9-15 lines wide, per- 

larrowed from middle to apei. A glau- 

n has been Pult, G.C. 11, 7:493, 567; III- 

.H-.I876, p. 454. 

■link tcith a bulge at the bate a toot or 
more thick. 

kte, Hemsl. (Beauedmea reeurvMa, 
Lem.). Trunk in cult. S-G ft. high, 

" 2-3 In. thick below the crown of Ivs. : 
Its. green, equally vide all the way, 
8-9 lines wide at base. O.F. 9:95. 6. 
C. 1870:1445. F,S, IB, p. 26. I.H. 8, 
Misc. p. 59.-Var, Intennftdia. Hort.. 
has Ivs. which are less recurved and 
shorter. Var. rbbra, Hort., has the 
Ivs. tinged red near the base. No 
varieties, however, are advertised. 

C. Width of (w. 20-lt tine: 
BlV«IoTil, Wats, Trunk unknown: Ivs. thick, flat, 

3-4 ft. long, 10-12 lines wide above the base, with a red, 
homy entire margin, 

CC. Width of lv>. 5-6 linei. 

Nimrvtta, var. itiloU, Lem. {Pineenietilia gtaiea, 
Hort.). Lvs. shorter and narrower than typical JV. n- 
rumata, 2-3 It. long, glaucous. 

AA. Lva. e Unei wide. 

HartweBUn>> Hemsl. (Dasylirion Junceum, Zncc.}. 
Trunk unknown: lvs. 2 ft, long, with only 7-9 veins 
Instead of about 50, ^_ j/[_ 

y. SiUHnffi. Brandff. Abores^nt. branehlnv frefllj; trunk 
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T. 8. BsAHDiati. 
BOHESnCH, or Bluk Hadlgk, <s Medicago iapulina. 
Nonesuch rarely means liyehnit Chaleedonica. 

NOFALEA [from the Mexican name of the Cochineal 



us). 









placed with the Opuntlas, but differing from tl 
in having leaves longer than the perianth, as wen as m 
many minor details. Natives of the West Indies and 
Mexico. H. MOOlntUUera, Salm., an arborescent, flat- 
stemmed plant, with a somewhat cylindrical trunk 
G-10 in. in diam,, Is widely grown In semi-tropical coun- 
tries, but la rarely found in the U. 8-, and then only In 
the largest collections of Cacll. It is chiefly interesting 
In being one of the Important food plants of the ocwhi- 
neal Insect. B.M. 2711, 2742 (aa Cactiia cochinellifer). 

3. W. Totmiit. 

BOBPOLE I8LAHD FIRE. Araucaria eicelaa. 

HOBTH CAROLINA, HOBTICin.TURE IB. Fig. 

1493, Occupying the sunny slope eastward from the 
highest mountains east of the Mississippi, North Caro- 
lina has a greater variety iu soil aud climate than most 
other states; hence the horticultural capabilities are 
varied accordingly. In the region of high plateaus, 
ranges and valleys lying between the Blue Ridge and 
the Great Smokies, which mark the line of Tennessee, 
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a refrioD dear to botmical v 



>r Its vODdartal 
Don uil Qf grekt inlereiit M the burtlculturlst ou 
■ecomit of tta Mpacltf for Che production of fruit, eape- 
elaliy of apples. Here the applo flouriehes ami pro- 
duces the most wocdertul and uniform crops under 
eondltlotiB of absolule neglect. What could be done 
here !□ the production of apples, with careful and Intel- 
ligent culture and proper bandllug of the product, has 
been sbuodantly shown in the eiperience of the few 
who have attempted the culture. In this aame region 
the Frencb wlae and table grapes hare been fiourl«bing 
tor yeard, grafted on the native sIock«. A complete 
failnre of tbe apple crop has never been known in the 
mountAlna ot North CaroliDa. On tbe eastern slope of 
the Blue Ridge are found the thermal belts. These 
belts ore on Uie mountain slopes and are singularly 
free from the effects ot early froMts In tbe autumn adiI 
late frosts lu tbe spring; in fact, boar frosts are almost 
unknown. Tbe cold air settling down In the valleys 
pushes up tbe warm air and prevents froaC above a cer- 
tain line, thus insuring the aafety of fruit above (lie 
fnist line. These belts are peculiarly marked In Polk 
and Wilkes counties. In the high valley lunds of Wa- 
tauga and Aabe counties, lying 3,!)00 to 4,000 feet above 
the sea, are meadows where tbe fluost of cranberries 
pvw wild, and on the northern and western slopes of 



and Delawares; they go north early In July, and the 
business has been a profitable one. Later it was found 
that the peach Bonrished on the aand-hlUs even better 
than tbe ^^pe, and that there is seldom a total failure 
of the fruit. In the sanie neighborhood there are now 
at least 1,000 acres In peaches, -over 400 acres in one 
orchard. Shipments begin here about the first week In 
June, and In some seasons the Sneed peach ts ready 
the last of May. A large area is being devoted to black- 
berries and strawberries also, as blackberries can he 
sent from here before strawberries are ripe in New 
York. Here, too, It Is being found that tbe bulbs im- 
ported so largely for tbe uae of florists for winter forc- 
InK. such as lilies. Roman hyacinths and narcissus, can 
great perfection. Eiperlmi 






X the 



to take the place of tbe dlseaseil Bermuda stock. 

Hortlculturally, the moat interesting part of the 
state Is the great level coast plain. Here the mellow 
soil, mild climate and abundant rainfall combine U> 
make conditions favorable to great production, espe- 
cially in the culture ot email fruits. Along the line of 
the Atlantic Coast Line R. B. strawberries are grown 
h; tbe thousand acres, and the cnlture has brought 
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is In fact a vsst fertile, but undeveloped, region hortl- 
eulturally. Coming east o( the great barrier of the 
Blue Bklge, we reach the wide rolling uplands of the 
Piedmont section, strefcp.hing its billowy swells eastward 
to the line ot the coast plain, and varying In altitude 
from 1,500 feet above the sea-level near the mountains 
to aboDt 350 where it drops off Into tbe level sandy 
plain bordering the coast for 125 to lEO miles Inland, 
ThroDicbout this region cotton has held undisputed 
sway for many years except on the northern border, 
where tobacco bos taken its place, and each has shut 
out much enterprise of a horticultural nature. Still, In 
some parts of the vast middle section there have been 
efforts to grow fruits, and In this section are the im- 
portant narserles of the state. Near the edge of this 
upland country, where the clay uplands break up Into 
the rolling forests of long-lesf pine, and swelling sand- 
hills take the place of the red clay, it has been found 
that the dry soil and balmy winter climate were partic- 
ularly favorable to those suffering from lutiK and throat 
troubles, and many people from the N'orth, having 
found health there, remained to make homes on the 
aand-bllls. And making homes, they wanted to grow 
fmlt. Then It was discovered that t'he sand-hill coun- 
try could be made to grow the finest of grapes, and 
now about the town of Southern Fines there are fully 
1.000 acres devoted to the culture of grapes for ship- 
ment north. These are table grapes, mainly Niagaras 
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wealth to the growers. This, too. Is the section where 
tbe greater part of the tuberose bulbs used by florista 
In tbls country and In England are produced on con- 
tract for the dealers In New York, Philadelphia and 
Chicago. Some attention Is being paid, too, to the cul- 
ture of caladluma, gladiolus and other bulbous and 
tuberous crops. The winter culture of lettuce In frames 



a In tbe garden 



B list of c 



a In this 



licatlon 

grow here Is the shipping north in winter of cut-flowers 

tbe open ground, and of gardenia flowers from tbe 

coast, as at Newbem, the market-garden business ab- 
sorbs the entire attention of cultivators. From this 
secllon there are shipped of vegetables ot all kinds In 
the spring and early summer over $4,000,000 worth 
annually, and the business Is increasing steadily. With 
tbe coming of a dense population, the great swamps 
that now rover hundreds ot square miles will be 
drained and more land of Ineihaastible fertility will 
be added to this fertile region ; here will be located the 
future bulb farms of the United States, and the dealers 



1094 



NORTH CAROLINA 



NORTH DAKOTA 



of New York and other northern cities will come here 
to make their contracts instead of goings to France, 
Italy and Holland. Already some Holland growers are 
talking of coming to spy out the land, and the great 
development of the future in North Carolina will evi- 
dently be, so far as horticulture is concerned, in bulb 
<i^^toTe. Y^^ p. Massby. 

. HOBTH DAKOTA (Fig. 1494) lies between lat. 46° 
and 49° N. and long. 96° 25' and 104° W. The special ad- 
vantages of soil and climate for the production of grass 
and the small grains have given the state great agricul- 
tural prominence, but little has been done along horti- 
cultural lines. While it possesses undoubted possi- 
bilities along certain lines of fruit production, and in 
the growing of certain vegetables can hardly be excelled, 
yet these things have always been considered incidental 
and not to be classed with the leading soil industries. 
North Dakota settlers, for the most part, did not come 
from fruit regions, and in no case have they occupied 
the land with other intention than to raise stock and 
grain. At the same time, as population increases and 
homes become established, there is the natural ten- 
dency to protect these homes with trees, ornament them 
with shrubs and flowers, and furnish the tables with 
vegetables and fruit. Such is the present incentive to 
activity in horticulture, and its future status will be 
controlled by the following natural conditions: 

Physical and Oeologte Features.— Its distinctive re- 
gions are referred to as the Red river valley, the Tur- 
tle mountain country, the Devil's Lake region, the 
Mouse river country, the James river valley, the Mis- 
souri slope and the western range country, including the 
Bad Lands. The Red river valley is a level plain from 
20 to 30 miles wide on the North Dakota side and ex- 
tending across the, state north and south, thus embrac- 
ing an uninterrupted area of some 6,000 sq. miles, all 
level and of great fertility. This is preSniinently the 
wheat belt of the state, and the character of the soil is 
such in both physical and chemical properties as to in- 
sure an ezceUent growth of such plants as are hardy 
and wUl mature within the season. The soil is a lacus- 
trine deposit containing about 33 per cent of very fine 
sand, 55 per cent clay and silt, and 12 per cent organic 
matter and soluble salts. It is so rich in nitrogen and 
phosphoric acid as to be quite indifferent to fertilizers, 
even when applied to such garden vegetables as demand 
the most fertile soils. It rarely bakes under reasonable 
cultivation, is never lumpy and is very retentive of mois- 
ture. It is unusually well adapted to the cultivation of 
practically all vegetables, particularly celery and other 
plants requiring a deep, fine, easily worked soil. 

This general type of soil is not confined to the Red 
river valley, but is the predominating surface soil for 
most of the state lying east of meridian 101 and of 
considerable tracts still further west. The subsoil in the 
Red river valley lying under three or four feet of very 
dark loam is uniformly a soft yellowish clay extending 
to a great depth. Much of the subsoil outside of the 
valley is largely made up of firmly compacted sand, 
with a small percentage of clay. Such lands are not so 
good as those having the clay subsoil, but with the g^ood 
surface soil which they support they are capable of pro- 
ducing large yields in seasons not too dry. They are 
naturally not so well adapted to horticultural operations 
as are the lands having the clay subsoil. 

Speaking in general, the soil lying west of the 100th 
parallel, also that of the Missouri slope, Turtle moun- 
tain and Mouse river countries is all well suited to vege- 
table and fruit culture, though partial failure may re- 
sult from short seasons. This is especially true upon 
the level, rich soil of the Red river valley, which tends 
to prolong the growth of such plants as the grape and 
apple beyond the season in which they should mature. 
The more rolling surface of the land along the Missouri 
river affords opportunity to select favorable sites for 
fruit plantations, and there is doubtless some advantage 
in the soil itself. This is apparent in the cultivation of 
the grape, or such vegetables as the tomato, squash and 
melon. So far attempts to grow fruit on the lighter and 
more rolling soils, avoiding the extremes, has met with 
reasonable success. On the heavier soils and level 
lands success has been confined to the cultivation of 



such small fruits as the currant, gooseberry, raspberry 
and American plum and vegetables maturing not later 
than the earliest sorts of tomato or second early sweet 
com. In connection with the fact that attempts at 
apple culture have generally been unsuccessful, it 
should be remembered that plants, as a rule, cannot 
make long jumps. The line of apple culture is gradu- 
ally moving northwest, the successful varieties being 
those, like the Wealthy and Peerless, that have origi- 
nated in the newer places. A region so far removed 
from the apple districts as North Dakota is must have 
the time and opportunity required to develop varieties 
of its own. 

Climate and Bain fall. — "Remoyed from all influence 
of large bodies of water, North Dakota has a dry climate 
subject to considerable extremes of temperature. The 
mean annual rainfall at Fargo for the years 1892 to 1899, 
inclusive, was 19.87 in., distribut>ed by seasons as follows : 
Spring, 5.49 in. ; summer, 10.02 in. ; fall, 3.61 in. ; winter, 
.51 in. Most of the precipitation is in spring and sum- 
mer, when it is most needed. The average rainfall for 
June is 4.17 in. The fact that the great majority of agri- 
cultural lands in the state are absolutely flat, as near as 
land may be, and composed of a soil very retentive of 
moisture, makes what would otherwise be a light rainfall 
generally sufficient for ordinary needs. Further west 
than Fargo the rainfall gradually becomes less. For the 
twenty years between 1870 and 1890 the annual rainfall 
of the places named below was as follows: Bismarck, 
18.90 in.; Fort Buford, 13.29 in.; Fort Totten, 17.78 in.; 
Pembina, 20.30 in. 

The temperature is very uniform throughout the state, 
with the general difference that the range country in the 
western part has milder and more open winters, and the 
higher altitude, as well as latitude, of the northern tier 
of counties gives them a shorter and cooler summer, 
more inclined to frosts. It is only in that section that 
com has not been considered, so far, as a possible crop. 

At Fargo the mean temperature for the different 
months since 1892 is as follows : 



Jan 1.6 

Feb 6.2 

March 10.7 

April 40.7 



May 54.8 Sept. 

June 65.9 Oct.. 

July 88.7 Nov. 

Auc 66.2 Deo. . 



50.1 

42.3 

18.3 

9.4 



Sin. 


6 in. 


9 in. 


62.2 


50.6 


58.6 


66.5 


65.5 


65 


68.8 


64.8 


U 


72.4 


60.3 


67.8 


68.1 


67.3 


63.6 


70.8 


60.3 


68.3 


56.1 


53.0 


5.i.5 


63.1 


62.1 


61.2 



The following table of soil temperatures, comparing 
Fargo with Geneva, N. Y., is instructive and shows why, 
with the longer hours of daylight, vegetation develops 
rather more rapidly in North Dakota than in New York: 

1896 1 in. 

June — Fargo 65.1 

Geneva 67.3 

July — Fargo 75.9 

Geneva 76.6 

Aug. — Fargo 76.5 

Geneva 73.2 

Sept.— Fargo 60.1 

Geneva 61 

The amount of soil moisture given in the following 
table, covering the years from 1892 to 1896, inclusive, 
shows that the comparatively high soil temperature is not 
due to extreme dryness. The samples were taken each 
week to a depth of 7 in. from a cultivated field in which 
wheat was grown a greater part of the time : 

Average for five years 

May 29.06 per cent 

June 23.61 

July 21.48 

Aug 20.19 

Sept 20 10 

Oct 19.78 

As the water capacity is about 70 per cent and the land 
level, there is practically no loss from leaching or drain- 
age. While these tables represent tests in a single lo- 
cality, yet they would apply with exactness to 6,000 square 
miles and approximately to some 4,000 more. 

Soil Fertility.^ Samples of soil taken from different 
parts of the state from time to time and analyzed by 
Prof. E. F. Ladd, of the experiment station at Fargo, 
show that the nitrogen rarely falls below .2 per cent and 
in most instances reaches from .3 to .5 per cent, with 
an occasional sample yielding .7 per cent. The potash 
ranges from .25 to 1 per cent, the average sample giving 
about .5 per cent. The phosphates range from .15 to .25 
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per cent on the average, with many samples giving as 
lugh as .30 per cent. 

General Climatie Conditions,— The winters are cold 
but dry and agreeable. An occasional winter with too 
mneh sunshine kills young trees of the thin- barked va- 
rieties through the process of desiccation. 

The springs are short, the warm days of summer com- 
ing very soon after winter and some time before the frost 
is out of the ground. In summer the days are long and 
sunny, with nights invariably 
cool. This condition gives the 
most perfect development of 
hardy vegetables, like the cab- 
bage and celery, but retards 
the cucurbits and other semi- 
tropical species. At the same 
time, the fruit that does mature 
is of undoubtedly high quality 
and rich flavor, while the sugar 
beet and sweet com give a very 
high sugar content. 

The fall is usually dry and 
very pleasant, favorable to the 
maturing of woody plants, but 
rather liable to frosts. The 
ground freeses permanently 
about November 10. 

Fmit-grotcing . — General set- 
tlement of what is now North 
Dakota did not begin till the 
building of the first railroad in 
1873, and any effort to grow 
fruit has been made since that 
time. In 1874 Andrew McHench, 
of Fargo, made the first attempt 
at fruit-growing upon any ex- 
tended scale. In that year he 
bought, at a nursery in Minne- 
apolis, a car-load of young apple 
and crab trees of such varieties 
as the Wealthy, Hyslop, Trans- 
cendent, etc., and the year fol- 
lowing planted 7,500 root-grafts of these and other varie- 
ties. Though Mr. McHench obtained some fruit and at 
different times grew trees that were models of thrift 
and fruitfulness, yet the venture was not a success. 

The varieties that successfully resisted the cold win- 
ters succumbed to the blight {Bacillus amylovorus) 
shortly after they came into bearing. Other attempts by 
different men made along the Red river valley since then 
have resulted similarly. In other sections of the state, 
particularly the Missouri slope, experiments in apple- 
growing have been more successful, this being due espe- 
cially to less prevalence of blight. It is rather early to 
make the prophecy, but it seems reasonable that with 
irrigation the southwestern part of the state will, in 
time, become the apple region. Even without irrigation 
there are already indications of success. 

The strawberry does not thrive in the strong sunshine 
and winds of North Dakota, and the blackberry finds the 
winters too cold, but gooseberries and currants grow and 
bear well an3rwhere and the hardy varieties of the rasp- 
berry thrive with winter protection. Grapes have never 
been thoroughly tried, but it is doubtful if their cultiva- 
tion ever becomes general. 

VegttahU Culture.— There are but few vegetables that 
cannot be produced abundantly and cheaply. This is 
particularly true of celery, onions, parsnips, etc., that 
require a deep, mellow soU. The season is long enough 
for the earlier sorts of com, but tomatoes do not always 
ripen before frost. The ease with which the soil is worked 
and the fact that no fertilizer is required reduces the 
cost of production to the minimum. 

The Flora.— So far as collected, the flora of North 
Dakota includes about 600 spermaphytes and vascular 
cryptogams running through 80 families. The grass 
family is by far the prevailing one, though the compos- 
ites present the largest number of species. About 85 
grasses have already been collected. Forests are found 
only along streams and in the broken areas south of 
Devil's Iiake and in the Turtle and Pembina mountains. 
The number of species of trees is very limited. The 
more prominent of the trees as regards distribution and 



size are the bur oak and white elm in the eastern part 
of the state, and cotton wood and green ash in the western. 
The box elder, linden, aspen and hackberry are about the 
only other trees commonly found. The red cedar is found 
to some extent along the Little Missouri. In establish- 
ing tree plantations, the white ash, white willow, box 
elder and cotton wood are the trees usually employed. 
With reasonable cultivation it is not difficult to obtain a 
thrifty, rapid growth of these. In proportion to the trees 
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the number of shrubs is large and, besides several of the 
commoner kinds of the Middle States, includes such 
striking species as Shepherdia argentea and Elaagnue 
argnntea, Mosa hlanda is found everywhere in great 
profusion, exhibiting a variety of exquisite colorings. 
Aside from the gprasses the compositsB are most in evi- 
dence, and throughout the summer and fall the bright 
colors of Gaillardia, Rudbeckia, Echinacea, Liatris, sun- 
flowers and asters make a profusion of gaiety. The 
legumes, too, are very common, the bright Petalostemons 
and Astragalus adding much to the showlness and rich- 
ness of the landscape. The high nitrogen content of the 
soil is probablv due in large measure to the prevalence 
of the Amorphas and vetches. The prairie fires that 
swept over the state annually for many hundred years 
have doubtless greatly modified the flora. As a result, 
the indigenous flora had verv few annuals or plants with 
perennial tops, and these only in broken places, or along 
streams where the fires did not penetrate. In the west- 
em part of the state insufficient moisture would account 
for lack of forests. The remains of large trees in pet- 
refactions and lignite deposits tell us that in cretaceous 
times the conifers found a most congenial home, while 
towards the tertiary period the angiosperms appeared. 

Native Fruits.— WhWe the wild fruits occupy an in- 
considerable portion of the total area of the state, yet 
they are important in that they furnish thousands of 
families with their yearly supply of jellies and other 
fruit products. A list of the wild fruits in order of their 
importance would be about as follows: plum, buffalo 
herry (Shepherdia argentea) ^ eherry {Prunus demissa), 
grape (Vitis vulpina) and Juneberry (Amelanchier 
alnifolia). The red raspberry and strawberry are also 
found sparingly. The only plum in the state is P. 
Amerieanat and this is found wherever other trees or 
shrubs grow. It is sometimes confined to thickets, as in 
the Middle States, or it may be scattered for miles along 
with the thorn and Juneberry. It is strongly variable 
in almost every character except fruitfulness. all forms 
being decidedly prolific. The shrub rarely grows more 
than 8 feet high. The fruit generally is of good quality. 
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sweet and rich when ripe, but too soft to keep well. In 
a domestic way wild plum jelly is recognized as a staple 
article of superior merit, and though the plums are 
abundant in most seasons , yet they readily bring $2 per 
bushel in the local markets. The improved strains of 
this plum, like the DeSoto, Weaver and Aitkin, are 
being introduced and successfully cultivated. The buf- 
falo berry is found from the James river westward, 
growing In thickets along streams and coulees. The 
bright red acid fruit is borne in the greatest profusion, 
but is rather difficult to gather, as it is sessile and 
thorns are plenty. It makes a clear jelly of reddish 
amber color and delicate flavor. The choke cherry of 
North Dakota is a puzzle botanioally, and until further 
studied may as well pass for P. demiasa. It is nearer 
to that, in superficial characters at least, than to P. Vir- 
giniana. The fruit is used to some extent for wine and 
marmalade and with other fruit in making jellies. P. 
pumiUi is widely scattered but not abundant, and the 
fruit is used but little. In the western part of the state 
the Juneberry produces abundantly a large fruit of 
rich flavor, but is more often used fresh from the 
bushes than in a culinary way. The rapid settling of 
thcj state has increased the demand for native fruits to 
such an extent that their value is being appreciated, 
and private ownership even in wild fruits is being in- 
sisted upon and recognized. This, of course, leads di- 
rectly to the development and preservation of the better 
strains. Clare Bailet Waldron. 

H0BTHWE8T TESBITOBY. See Canada. 

HOTHOFAOUS (Greek words, meaning not a true 
beech ) . OupulifercB. A genus of about 12 species, native 
of S. America, Australia and New Zealand, closely allied 
to Fagus, but chiefly distinguished by the fls., both 
staminate and pistillate ones being borne in 3's or soli- 
tary. The Ivs. are generally small, often evergreen and 
either plicate in bud, like those of Fagus, or not. The 
wood of some species, especially that of iV. Dombeyi and 
N. procerat li^ Chile, and of N", Ounninghamit in Aus- 
tralia, is much valued. They are not hardy in the North, 
and but little known in cultivation; they are probably 
not cult, in this countrv, though the following 4 species 
have been introduced into European gardens and have 
proved fairly hardy in England: iV. Antdretica^ Oerst., 
N, obllqtMf Oerst., iV. betuloldeSf Oerst., If. Ciinning- 
Kami, Oerst., all trees or sometimes shrubby, with small, 
ovate or elliptic, crenate-dentate Ivs., K-1 in. long. The 
2 first named are deciduous, the other 2 evergreen. 
They are perhaps oftener enumerated under Fagus, but 
besides the difference in the fis. they are strikingly dif- 
ferent in habit, especially on account of their very small 
Ivs., large only in N. proeera. Alfred Rbhder. 

VOTHOLikHA (Latin, spurious ^ eloak ; from the 
rudimentary indusium). Polypodiheece. Often written 
NothoehUena, but the above is Robert Brown's original 
orthography. A genus of mostly warm temperate rock- 
loving ferns, differing from Cheilanthes mainly in hav- 
ing no marginal indusium. Some of the species are 
coated with a golden or silvery wax-like powder. The 
following have been advertised only once by a dealer in 
native plants. See I*ern. 

▲. Fronds densely matted beneath. 

B. Lvs. once pinnate. 

■inuAta, Kaulf. Lvs. 1-2 ft. long, 1-2 in. wide, grow- 
ing on short stalks from thick, scaly rootstockn; pinnee 
thick, entire or deeply pinnatifld ; lower surface with 
rusty scales. Southwestern U. S. to Chile. 

fermgtneB, Hook. Lvs. 6-12 in. long, y^-l in. wide, 
growing on wiry black stalks from thick, dark, scaly 
rootstalks; pinnae deeply pinnatifld, with blunt lobes; 
texture thinner ; lower surface densely matted with 
wool. Southwestern U. S. to West Indies and Chile. 

BB. Lvs. S- to 4-pinnate. 

H^wberryi, D. C. Eaton. Cotton Fern. Lvs. 3-5 in. 
long, on stalks of the same length ; ultimate sc^nnontH 
>ii-H line wide, covered on both sides with slender, 
entangled hairs, which are more dense on the under 
surface. Calif. 



PArryi, D. C. Eaton. Lace Fern. Lvs. 2-4 in. long, 
tripinnate, with crowded roundish obovate segments 1 
line wide, which are densely covered above with entan- 
gled white hairs, beneath with a heavier pale brown 
wool. Utah to Calif. 

AA. Fronds with white or yellow powder beneath. 

ont&eea, Liebm. Bootstock short, with rigid scales: 
lvs. 1-2 in. each way, pentagonal on brownish stalks 
2-7 in. long; ultimate segments oblong or triangular- 
oblong, crowded. Southern Calif, and Ariz. — Less 
handsome than the similar but larger and less divided 
N. Hookeri of Texas to Arizona. 

oindida, Hook. Rootstock creeping : lvs. 3-6 in. long, 
ovate or deltoid-ovate, pinnate; lowest pinnas with 
inferior pinnules elongated and again pinnatifid ; upper 
surface green. Tex. and New Mex. 

Fronds naked below. 



t^nera, Gillies. Lvs. 3-4 in. long, ovate-pyramidal, 
2->3-pinnate ; pinnae distant, with ovate or subcordate^ 
smooth, naked segments. S. Utah and Calif, to Bolivia. 
—Very rare. l^ jj£^ Underwood. 

KOTHOSCOBDUM (Greek, false garlic). Lilidceai. 
About 10 species of herbs having an onion-like bulb 
and closely related to Allium. Most of the species are 
found in tropical S. Amer., 1 in China and 1 in the 
U. S., ranging from Va. to Ind., Neb. and southward, 
in open woodlands and prairies. The bulb is without 
the onion odor and taste: scape 6-12 in. high: lvs. 
linear, basal, 6-12 in. long : fls. yellow or white, in an 
umbel : capsule oblong-obovate, somewhat lobed, ob- 
tuse : style obscurely jointed : ovary 3-loculed ; ovules 
several in each locule. 

striitam, Eunth. Tellow False Garlic. Streak- 
leaved Garuc. Bulb globular, 1 in. through, some- 
times bearing bulblets at base : scape 1 ft. or less 
high : lvs. 7-8 in. high, 1-2 lines broad : fls. white, 6-7 
in an umbel on slender pedicels, the segments narrowly 
oblong, 4-6 lines long : ovules 4-7 in each cell. Early 
spring. Va.,west. B.B. 1:415.— Hardy. Procurable from 
dealers in native plants. j|. B. Coulston. 

VOTA SCOTIA. See Canada. 

H0FHAB (from the Arabic). ITymphmdceo!. Spat- 
TER-DOOK. Tellow Pond Lilt. Six or eight aquatic 
plants of the north temperate zone, with stout root- 
stocks creeping in the mud, and large, cordate-ovate or 
sagittate lvs., some of which are floating and others 
either floating or standing erect above the water: fls. 
usually standing above the water, yellow or purplish, 
single on the scapes, the sepals 5 or 6 or more and con- 
stituting the showy part of the flower; petals numer- 
ous, small and usually simulating stamens, the latter 
numerous and short: ovary short and globular-ovoid, 
with 8-24 stigmas forming rays on its top: fr. a small, 
emersed capsule. The largest part of the Nuphars are 
North American. They grow in stagnant pools or on 
the margins of slow-running mud-bottom streams. 
Although several species have been offered bv dealers, 
most of them have small value for the cultivator, al- 
though the foliage effects of iV. advena may be striking. 
For culture, see Nymphcea and Aquatics. By some the 
Linna^an Njnuphaea is used for this genus, and Castalia 
is used for the true water lilies. See Nymphaea. 

A. Lvs. mostly cordate-ovate: northern. 

B. Plants strong and large. 

Adyena, Smith. Common Spatter-dock. Fig. 1495. 
Lvs. large (about 1 ft. long), varying from cordate- 
ovate to cordate-oblong, thick, with a deep and mostly 
open basal sinus, the lower surface often pubescent; 
submerged lvs. usually wanting: fls. 2-3 in. across, 
more or less globular (not wide-opening), yellow or 
purple tinged, the petals fleshy and truncate, the sepals 
6: stigma with 12-24 rays. N. Brunswick to Fla. and 
west. Mn. 1:17. G.C. H. 20:557. 

rabrodfioniii, Morong. Lvs. somewhat smaller; sub- 
merged lvs. usually present: fls. 1-lK in. across, yel- 
low, with 5 or 6 sepals, the stigmatic disk bright red 
and 9-12-rayed, the petals spatulate and fleshy. Penn. 
to Mich., and north. 
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P0l7»tp*llUtl, EDgelm. Larger thftn If. advena.jfhe 
Ivs. tfaree-faurlhs as broad an loDg, erect in iballov 
water anil floatiag In deep water: fla. 4-5 In. acroBS, 
yellow, tbe sepals 8-12, and the petals 12-18 and brood. 
H. Caltt, northward and east to the Rockies. 
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Mtomn, SIbth. A Siuiih. EnROPSAM Tellow Lilt. 
LvR. eordate-ovMe, flaatlug or rising little above the 
water: fls. yellow, somewbat fragrant, smaller than 
those of If. adfina, the sepals E. and the petals very 
nonuinnis; stlgms 10-30 -rayed. Enrope. 

BB. Plant ilender, often dtlieaU. 

minlmua. Smith (If. pimilum, DC.|. Slender: Its. 
small, oblang, with a deep sinus and spretiding lobes: 
fls. tin. or lessaeross, yellow: stigmas 8~I2, prominently 
Indented. En, — By Benthum considered to be a torm of 

H. IHICUM. 

Kklmlfcimm, R. Br. flT. litium at American authors, 
St least in part). 81ender,witb prominent submerged or- 
bicular, lettuce-Uke Ivs., and the emersed ones aoating. 
had only 3 or 4 In. long: fl. 1 In. or less across, yellow, 
with 5 sepals, and thin spatulate petals: stltniiaa B-7. 
N. T., west and south.-A very Interesting plant, 
AA. Lvt, long-iagitlale ornarroiB.oblBng; lotithem, 

■agittariUlnm, Pursh. Bather stout: emersed Ivs. 
floating, about 1 ft. long and 2-3 in. wide: submer§;ed 
Ivs. similar in shape, numerous : Qs. I In, across, yellow, 
the sepals 5. the petals spatulate: stigmas 11-15. 
Southern Indiana and Illinois southward. £^ q g 

HITBBEBT: in horticulture, an establishment tor the 
rearing o( plants. Properly, a nursery exists for the 
rearing ot any kind of plant, but In America the word 
is restricted to an establishment devoted lo the growing 
ot hardy, more particularly woody plants. This la be- 
cause or the early and great development of orcharding 
and tree planting and the relative Infrequency of glass 

In North America the nursery bueineas, as we now 
know It, Is praccleally an Institution ot the present 
century, although there were nurseries more than a 
century ago (sen Vol. II, p. 766). As early as 1TG8, 
according to J. H. Hale, the New York Society for Pro- 
motion of Arts awarded Thomas Young a premium ot 
£10 tor the largest number of apple trees, the number 
belng27,l23. Bat the large trading nursery developed 
■Imallaneousty with the great orchard planting industry 



which began In western New York and extended west- 
ward, and, since the civil war, to the southward. 

The only available statistics covering the general 
range of the United States nursery business are those 
published In Bulletin 109 of the Eleventh Census (figures 
for 1690), by J. H. Hale. The census enumerated the 
Items of 4,510 nuraeriea, occupying 1T2,80G acres and 
representing a valuation ot ^1,978,835.80. The total 
capital invested was about »a2,500,000. These establlsh- 
ments employed 45,657 men, 3,279 women, and 14,200 

3,366,858,778, which figure does not Include unenumer- 
ated plants on 1,477 aores of nursery grounds. Of this 
enormous total, fruit trees comprised 518,010,612 plants, 
and grape vlues and small fruits 685,603,396. Apple 
trees alone, the highest figure given tor a single species, 
numbered 240,570,606. It Is safe to assume that each 
plant in this uncountable number was the subject of 
thought and solicitude on the part of the propagator; 
yet It Is probable that not one In a hundred has lived to 
bring satiafaclory reward to the buyer. It haa been esti- 
mated that the apple trees now standing in orchards In 
the United States are 100,000,000, or less than half the 
number growing In the nurseries in 1890. The elements 
ot loss are many, bnt the greater part of the failures 
occur after the stock haa passed to the hands of the 
final purchaser. 

The largest nursery center of North America, con- 
sidering the number of persons engaged and the varletr 
of stock grown. Is western New York. The headquarters 
ot tbls iudustiy Is Rochester. See Ifiw York. Nearly 
one-ninth of all the nurseries enumerated in 1890 were 
In New York state, and these establishments employed 
a capital ot over *12,000,000. Very extensive nursery 
enterprises are now established In many other parts of 
the country, and it Is probable that the center of the 
nursery business will move westward. 

In America, nursery stock la grown on a large scale. 
This is particularly true of fruit trees. These trees ore 
to be set in wide and or>en orchards, and the nursery 
practices are therefore very unlike those which obtain 
In Eurepe. In the latter country, for example, fruit 
trees are trained In the nursery row to assume definite 
shapes. Some are trained for standards,— to grow to 
one straight, bare trunk. Others are trained for buah 
specimens, some for growing on walls and espaliers, 
some with round heads, some with conical heads, and 
the like. It Is tbe pride of the American nurseryman, 
however, that his rows shall be perfectly even and nni- 
farm. Any break in this uniformity is considered to be 
a blemish. If every tree could be a duplicate of eveir 
other, bis ideal would be attained. Ordinarily, fruit 
trees are trained to single stems, the top starilng at two 
or three feet from the ground. All fruit trees are bud- 
ded or grafted. In tbe older parts of the country, bud- 
ding Is much preferred. In early days, root-grafting the 
apple WB8 a common practice in the eastern states; but 
it has gradually given way to budding and thereby a top 
Is supplied with one whole strong root. In the western 
states, however, root -grafting Is still popular, partly 
because more than one tree may be made from an indi- 
vidual root, and partly because It allows the operator to 
use a long clon and to put the foster root far below the 
surface, lliereby allowing tbe cion to send out lis own 
roots and causing the tree to become own-rooted and to 
have a known hardiuess. 

There are many diseases and difficulties In the grow- 
ing ot all kinds of nursery' stock. The most widespread 
and fundamental difficulty, however. Is the inability to 
grow many crops of trees on the same land with good 
results. In fart, lo the case of fruit trees It Is usually 
considered that land which has been" treed "is therefore 
unfit tor tbe growing ot other fruit stock until It shall 
have rested in clover or other crops for a period of five 
years or more. Ornamental stock Is often grown con- 
tinuously on the same land with good results, even when 
the same species la grewn. This Is largely due to the 
fact that ornamental slock la sold by its aiie and not by 
its age, and therefore rapidity ot growth Is not so Im- 
portant as it is in tbe case ot fruit trees. It has been 
supposed that this necessity of relation la due lo the 
exhaustion of certain plant-food elements frem the soil. 
It has been found by careful experiments, however, that 
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■uch is not the cans. The cblet difficulty aeems to be  

Ebysicftl one. Luida which are devoted to nursory Btoek 
>r one crop, which Is from (wo to Sve ye»TB, becomes 
void of humua, and the digging of the atook when the 
land Is wet or unfit to be worked tenda to impair tbe 
physical chsracter of the soil. ETpeiiments have shown 
that commercial fertiUzcrs will not always reclaim lands 
whicb have been treed, whereas bam manures and green 
cropa may go very far towards revitalising them. As a 
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:y to grow TlgorouH stock on treed land, 
be nuraery stock of the country, parti c- 

intrai grounds a varit'ty of stock may be 
imamenlals, but the larger part of the 
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Is any hanl-ahelled 
irun wnicn win Beep lor a more or less IndeBuile time 
without special efforts at preservation. In a botanical 
sense, a Nut Is a hard and dry Indeblscent 1-aeeded 
fruit in which one or more ovules have been suppressed 
by abortion. In this flense, walnutB. hickory. nuts, 

and BraiU.QUts are not. [, g g 

nttT, AVBTRALtAM. Macadania timilolia. 

mVT, CHILXAR. G^fLina Avfllana. 

nUT-ODLTIFBE. Prom the earliest times nut« have 
been used as an article of food In North America. Tbe 
prehistoric tribes left erideoces of tbeir use in the 
specimens which were burled with their remains. When 
the white settlers came they found several kinds of nuls 
growing wild and bearing abundantly, and thou^cht to 
Introduce the cultivated nuts of Europe along with fruits 
and farm crops that seemed to flourish in the virgin soil. 
But little success seemed to attend their early efforts, 
largely because of tbe unsultablllty of the varieties 
tested. The sweet almond and the haiels were found to 
be of this characlor, and the few eiperiments with the 
European waUiut and chestnut, where tbey did succeed, 
were not followed up by eilenflive plantings for many 
years, Nor were any of the native nuls brought under 
cultivation until very recently. Now thero are many 
orchards and groves of both foreign and native nuls, 
aome of which are already yielding profitable crops. 

The Auiond iPnmus Ami/gdalui i . — Among the first 
nuts to be tested were the cultivated almon<l». All the 



willing lo rent their land (or this purpose and who will 

Tbe nursery Interests of this country are represented 
In a strong organiistlon known as the American Asso- 
ciation of Nurserymen, which holds a movable annual 
meeting in June and publishes a report. There are also 
Bocietles representing geographical regioni. At the 
present time, there is one periodical devoted 1« tbe 
nursery buslnesa, "The Practical Nurseryman," pub. 
Ushed monthly at Rochester, N. Y. ■^- ' ' 
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slonthat the choice varieties are not suited to any section 
eaitof tbe Bocky mountains, except, perhaps, In south- 
western Texas and Hew Mexico. The close relationship 
to the peach would cause us to expect that It would 
sucoeod wherever that fruit does; biit the trees of the 
choice varieties are too tender to endure any but very 
mild climates, and the frult-huds are siiU more tender. 
The chief falling, however. Is the habit of very early 
blooming, which causes tbe crop Co be cut off by spring 
frosts, except in peculiarly favorable localities. There 
are differences in tbe ability of the varietlea to endure 
cold and in time of blooming, even where they are 
counted a success. Not until seedlings were grown and 
tested, from whicb selections were made of suitable 
kinds, did the growing of this nut prove profitable. 

Btgioni and MethodsofCulturt.—At the present time 
the culture of the almond Isoonfined chiefly to California, 
and to some extent In Oregon, Utah, Idaho, Arlsona and 
New Mexico. Fair crops of almonds of the highest 
quality In alt respects are grown there. There are single 
orchards In California of hundreds of acres In extent. 
The crop of 1899, In that atat«, was estimated to be about 
50 car-loads of 20,000 pounds each. It is thought that the 
production of new seedlings will still further overcoma 
the weak points already mentioned, and materially ex- 
tend the culture of really choice Tarietlcs. The methods 
of planting and cultivation of the soil ore al>out the same 
as for the peach. Twenty feet Is a good distance apart 
for the trees In rich soil. Unlike the proper treatment 
for peach trees, the almond tree should have but little 
- -— ' - '- a different habit of the fruiting 
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Tax WALNtrra.— American IFa (nuts. -The kernels oi 
all species of the walnut family are liked because 
their rich and delicious flavor; but some of then 
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commercial value. Our native black 
walnut, Juglant nigra, and butternut, J', eineren, are of 
this character. At present there are very few trees of 
either species that are grown for their nuts ; but there 

Asiatic .Spcciet.- Within the last SB years there have 
been Introduced from Japan two new species of walnuts, 
J. Beiboldiana and J. cordiformii, and from Manchuria 
one, J. Mandthurica. These make beautiful and sUtely 
trees, but the nuts of all but J. eordHormii have too 
thick shells to be of much value. See Juglant. 

Ptnian Sptcim. — The Persian walnut, J, rrgia, which 
hai long been called English walnut and by several 
other titles, haa been cultivated for many centuries fur 
Its tbin-shelled and richly -flavored nuts. It is a native 
of Persia and the regions about the Caspian Sea. The 
(Ireeks and Romans took It to southern Europe before 
the Christian era. It was brought to America In the 
early settlement of the country, hut did not succeed 
everywhere, and the few trees that survive in the 
eastern states have been mostly neglected. Some of 
them have Iwme nuts abundantly and others have Tiot. 
Unproductiveness has generally been due to the iso- 
lation of the trees and the inopportune times of the 
blooming of the flowers of the two sexes. These isolated 
trees are scattered over the eastern states from New 
York to Ocorgia, and rarely beyond the Appalachian 
mountain cliain, because of the more uncongenial 
climate there. Whether or not there will eventually be 
orchards of this nut la the eastern United Slates is 
doubtful. 

Brgioni of Siiccrtiful Cuttarr. -Oa the Pacific coast 
the Persian walnut Is a great success. True eiraugb, 

of proper pollination, a matter which can and «lll soon 
be generally understood and overcome. There are ex. 
tensive orchanls already In bearing, and with the 
pautages which are now being afforded by tl 
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n of Improved seedlings, the walnut Industry 
Is sure to rapidly advance in that region. The soil of 
the richer valleys of the Paciec slope is Just what Is 
needed, and where there Is an abundant supply of water 
a few feet under the surface there la no need of Irriga- 
tion. But in poor, dry soil It Is foUv to enpect succesa. 
The crop of California, alone, in 1S99, was about 550 
car-loads of 20,000 pounds each. It Is confidently ex- 
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pected that California will, within a few years, produce 
all that our home markets require. 

Propagation and Tillage,— The larger number of bear- 
ing trees are seedlings, but those grafted or budded 
with choice yarieties are far preferable, and such trees 
will form the walnut orchards of the future. The dis- 
tance for the trees to stand apart in the orchard is from 
23 to 50 feet, according to the vigor of the variety and the 
richness of the soil. Clean tillage is best for the trees 
until they reach bearing age, when the ground may be 
seeded to some grass that does not make a compact sod. 
If hoed crops are grown between the trees until that time 
it will do no harm and economize the space. Almost no 
pruning is needed for this tree, except to keep the 
branches from getting so low as to Interfere with tillage. 
See Walnut. 

Ths Chxstsvtb,— American Species.— Like the wal- 
nuts, our native chestnuts are not so desirable for mar- 
ket purposes as those from foreign countries. The wild 
American chestnut, Caetanea Americana, is richer in 

aualitv than any foreign kind,but the size is less than half 
lat of the introduced nuts. Throughout the larger part 
of the eastern United States, and extending into lower 
Canada, there are untold millions of native chestnut 
trees, yielding a wealth of nuts that find ready sale in 
the markets, so far as they are gathered; but the prices 
are only about half those of the large cultivated and im- 
ported product. At the present time there are but few 
attempts made to cultivate this species. Some of the 
choice varieties with the largest nuts are being collected 
for experiment, and there is reasonable prospect that by 
hybridisation and selection of seedlings we may yet 
have varieties combining the vigor and hardihood of the 
wild trees witii the characteristic natural sweetness and 
laive size of the foreign nuts. 

The chinquapin, O. pumila, is the smallest of the 
chestnut family, in size of both nut and tree. Rarely is 
it anything more than a mere bush. It has rarely been 
cultivated, although the bushes are productive and the 
nuts of good quality. 

European Species.— The Old Wprld chestnut, C. eat- 
Iva, has been under cultivation almost as long as his- 
tory goes. It was brought to America in the first 
eentn^ of its settlement by Europeans ; but not untU 
within the last 25 years has there been more than an 
occasional tree found on our shores. The accidental 
finding of a chance seedling, which was finally named 
Paragon and sent out to the public about 1887, and the 
brining to notice of the Ridgeley shortly before that 
time, were the means of exciting the first general inter- 
est in chestnut culture in America. Both these kinds, 
and a great many more named varieties, are now being 

{propagated and scattered far and wide. They are all of 
arge size but not ai sweet as our native chestnuts, and 
generally have bitter skins. The trees are of robust 
character and vory productive, but more tender than our 
natives. 

Japanese Species.— About the time that the European 
species was becoming popular in America attention was 
drawn to a number of seedlings from nuts that had been 
brought from Japan during several previous years. The 
most of them were larger than any that had been known 
before, either in this country or in Europe. Many of 
them are now named and widely distributed. Some of 
the smaller varieties are exceedingly early in ripening. 
Nearly all of them begin to bear at an early age and are 
even more productive than the average of the European 
species. In quality, the nuts of most of them are not 
quite so sweet as the European kinds. The habit of 
growth is less vigorous than that of other chestnuts. 

From these two foreig^n species we have all of our varie- 
ties that, up to this time, are worthy of general cultiva- 
tion. They vary from seed much as do most other im- 
proved varieties of fruits, etc., and grafting and budding 
must be practiced, which are exceedingly diificult to suc- 
cessfully perform on the chestnut, as is the case with 
all other nut trees. They will both unite fairly well 
with our native stocks; although sometimes the union 
is imperfect and the top breaks off. 

Orafting.—'Fhe most successful method of propagat- 
ing nut trees, so far as the writer has experimented or 
learned otherwise, is late bark-grafting. This requires 
that the cions be cut before there is any possibility of 



the buds starting, and put in some very cool place until 
after the stocks have begun to leaf out. The stocks are 
then cut off as for cleft-grafting, but the bark only is 
split with a knife for an inch or more at the top of the 
stock. The cion is trimmed to a long wedg^, all from 
one side. The point of this wedge is introduced under 
the bark at the top of the slit and gently forced down 
until the cut surface of the cion is even with the top of 
the stump. It is then tied fast with a string and the 
wound securely waxed. Large trees may be thus top- 
worked in their branches with considerable success. 
Small stocks should be grafted just under the surface 
of the ground and banked nearly to the top of the cion. 

Stump Groves.— In several cases large tracts of chest- 
nut stump lands have been grafted over to the improved 
varieties of the foreign species with good success. All 
other trees should be cleared away and only two or three 
of the strongest sprouts left on each stump. These 
should all be grafted and allowed to grow until it is sure 
that there will be a sufficient stand, when those that are 
not needed should be cut away. In future years more 
may be cut away to give the remaining trees ample room. 

Chestnut Orchards.— The best results are said to be 
attained in chestnut-culture by planting grafted trees 
on open land, about 25 feet apart and in regular orchard 
form. This plan admits of gfiving the trees good tillage 
until they have attained large size, when grass may be 
sown and stock allowed to graze it, except when the 
nuts are falling. Such orchards are said, by those who 
have tried them in comparison with grafted sprouts, to 
yield more than twice as much per acre. Well-drained 
sandy or shallow lands are the best for the chestnut. 

Weevil.— The wont feature of chestnut-culture is the 
weevil. In some cases the nuts are so badly infested 
that they are practically worthless. The eggs from 
which the larvie develop are laid by a long-snouted 
beetle while the nuts are growing, and by the time they 
are mature the most of them are either hatched or 
nearly ready to hatch. By treating the nuts with the 
fumes of bisulphide of carbon the eggs or larvae can all 
be destroyed. Scalding with boiling water for about 
ten minutes will also kill them, but it also destroys the 
germinative power of the nuts and necessitates drying 
them. See Oastanea and Chestnut. 

The Pecan (Hicoria Pecan).— In the Wild State.— 
Of all our native nuts the Pecan Is the best Its nat- 
ural habitat is the lower Mississippi basin, from Iowa 
to the Gulf coast, but it will grow equally as well in any 
climate and soil of approximately the same character. 
The tree is almost as hajcdy as any of the other hickories, 
except some of its more southern varieties. In size the 
tree varies from medium, on land of ordinary fertility, 
to gigantic proportions on the rich river and creek bot- 
toms. The nuts vary in size and shape from round and 
yi an inch in diameter to oblong andl>^ inches in length. 
The kernels are exceedingly rich and sweet, and the 
shells usually thin. Pecans are found in all confec- 
tionaries, and bring almost as high prices as any of the 
imported nuts. The largest and thinnest shelled varie- 
ties are found in Louisiana and Texas. Millions of 
pounds are gathered annually in those states and sold 
to dealers, thus bringing a handsome revenue to many 
people of moderate means. 

Under Cultivation.— The decrease of the wild prod- 
uct from the cutting down of the trees, and the better 
prices obtained from large, thin-shelled nuts, have in- 
duced the planting of pecan orchards. The nuts sprout 
readily, and the trees are of easy growth, with reason- 
able care, in proper soil and climate. In Texas there is 
one orchard of 11,000 trees planted on 400 acres and grown 
from the best nuts procurable. In Florida there is another 
of 4,000 grafted trees on 100 acres. There are many 
smaller orchards planted in nearly all the states from 
Virginia to Missouri and California, southward. The 
line of 40° north latitude is about the limit of success- 
ful pecan culture, and the region from 35° southward 
is much better. The nuts do not fill and ripen well 
where the growing season is short. 

It has been learned that by cutting back the tops of 
wild trees (thus causing an abundance of sprouts), and 
then budding in August or September, large trees may 
be quickly transformed into such as will produce the 
highest grade of nuts. 
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Planning the Orvhard. ^There are two w&ya to nuke 
a peoan orchard. Oae la to depend on Beedlloga. If 
reall; choiee outa are planted there U a reasoDsble 

prospect of securing trees bearing somewbat almilar 
nuts, and maiijr follow this plan. The other in to de- 
pend an budded or grafted treot Instead of seedllOKs. 

There la also a division of opinion as to the advlsa- 
bility of planting the nuta where the treea are to stand 
and rearing tham for a year or more In a nursery. Both 
ways are good, but each has its advantages. It the 
former of these plans la followed, then two or three nuts 
should be planted where each tree is to stand and a 
eedar or cypress stake driven at the spot. Pine stokes 
are said to induce worms to attack the little pecan trees. 
A Still safer plan is to enclose the little seedlings in 
narrow boxes abont a foot high, made of cypress boards. 
This secures them from the depredations of rabbits, 
which sometimes prove very destructive. By this plan 
there Is no labor or danger of loss by traniiplantlng. 
All but one of the trees should be removed after two or 
three years' growth. If the nursery method la followed, 
the transplanting should be dune at one of these ages. 

Pnipoff CI f ion. -Grafted or budded treea are far pref- 
erable to seedlings, because of the certainty of the va- 
riety, convenience of gatberloR tbe nats at one time, and 
the advantage of having an even and high grade to sell. 
The same dllBoulCy is met with as In cSiSe of the cbest- 



Tho most Impartjint ot tropical nnla. 

not— the trouble and eipense of aecoring grafted or 
budded trees. However, it haa been found that both 
these methods of propagation are reaaonalily successful 
in skilful bands. Eitterthe ctefl-, tongue- or bark-graft 
will succeed, but all styles do better on small stocks 
Just below tbe surface ot the soil than above, Rltig- and 
plate-budding are much more successful than the shield 
method. They have been profitably used in nurserlea of 
young seedlingn and on sprouts on large trees. 
Planting and Caltiiiation.—The distance for planting 
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should be not less Ibon 50 feet between trees, becaose 
they get to be very large. It might be wall to put them 
half that distance and cut out half wben crowding be- 
gins. Thorough tillage will pay abundantly and should 
never be neglected while the trees are young. Farm 
crops, such as com, cotton and potatoes, may be grown 
between the trees until they begin bearing, which Is 
from 10 to 15 years from planting. Then the ground 
may be seeded to grass. See Bieoria and Pecan. 

Thi Coooanct (Pig. 1*97).- Where Grown in Atner- 
fco.— There la comparatively little territory on the con- 
tinent o( yorth America where the cocoanut will grow; 
vis., a small portion of Florida and the warmer coast 
regions ot Mexico. In the warmer parts of California 
the climate does not seem to be sufficiently hnmld. In 
the vicinity of Lake Worth, Florida, there are many 
liearing trees, and along the east coast and adjacent 
Islands from there to Key West, and aa far north on tbe 
west coast as Charlotte Harbor, there are many thousands 
of cocoanut treea growing. In central Florida the cli- 
mate does not seem to be suitable. Proximity to the sea 
in all countries seems to suit the cocoanut. It will 
flourish In almost any aoll, although the richer the bet- 
ter, but a warm and humid atmosphere Is in dispensable. 

Origin of Cocoanul-OrotBing in jjttwrieo.— The oldest 
cocoanut treea In Florida wero probably chance seed- 
lings which came from nuts that washed ashore from 
the sea long years ago. Bucb trees are very rarely 
found. There are also a few old treea that grew from 
nuts planted by settlers at Key West and other places 
along the coaat. The chief cause of the impetus to eo- 
coanut-growing was the wrecking of tbe Spanish bark 
ProHdencia laden with cocoanuts on the beach near 
Lake Worth, Florida, Jan. 9, IBTS. Many thousands ot 
the nuts were gathered from the surf and planted (or 
many miles up and down the coast. Tbe trees grew so 
rapidly and began to bear so soon, usually at from six 
to eight years from seed, ibat visions of wealth tempted 
many more into planting groves. One near Blscayne Bay 

trees. Another at Cape Sable contained 42,000 trees, and 
there are many more of less extent. 

Pretent StattiM, — CoM waves and occasional froata 
have injured many of the cocoanut trees. In some cases 
killing them outright. In general, the trees bear good 
nuts In reasonable quantity, but In  business way the 
Industry is uncertain, owing to danger from frosts and 
the cheapness of Imported nnts. As an interesting 
novelty, the cocoanut In southern Florida Is an eminent 
BucoesB. See Cocoi. 

There are three American publlcstlons devoted to 
nuts: 'Nut Culture in the United States,- 1896, being a 
bulletin of the Division of Pomology, U.S. Dept. Agrlc; 
Fuller, -The Nut Cnlturist," 189C; Parry, "Nuts for 
ProBt," 1897. H. E. Van DnuN. 

BUT-QEASS. Mentioned under Cyperui. 

nUmEO, Treated under Myritliea. 

HTFTTALLIA (Thomas \uttall, professor of natnral 
history at Philadelphia; author at -The Genera of North 
American PlanU' [iBlB], -Tbe North American Sylva' 
(18*21, etc.). Soiieea. A genua of 2 apeeies o( north- 
western American plants, one of which la the Oao Berry, 
JV. ceraiiformii. This is a shrub 6-13 ft. high, with 
white, 5-petaled fls. It Is one of the earliest shrubs to 
bloom In spring. It is rarely cult, in the East and of 
doubtful hardlneas, but la esteemed In England, where 
It Is compared to a flowering currant. Bolanlcally, how- 
ever. It Is nearer Pninns than Rubus. Generic charac- 
ters are: fls. polygamo-dloeclous ; ealyi between top- 
shaped and bell-shaped, deciduous; petals broadly 
spatulate; stamens 15, In 2 rows, 10 Inserted vrlth tbe 
petals snd 5 lower down on tbe disk lining tbe tube; 
Ulaments very abort; carpels 5; drupes 2-4, oblong. 

oeTMlUrmli. Torr. & Qray. Oso Bikbt. Shrub or 
I, 2-15 ft. high: Ivs. broadly lanceolate; petiole 
 • ' • fia. K-1 In. 
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across: fr. blue-black, 6-S lines long; flesh bitter; stone 
ewhat compressed. Moist places, CalK. On. 34, p. 
G.C. II. 19:300; III. 19:4a9.-Said to -exhale B 
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hydroeyanlo odor." It endures the winter under pro- 
tection at the Arnold Arhoretum, Boston. 

y. splindidnm, adv. 1889 by John Saul, is presumably an 
error. Probably some other cenos. 

VTCTEStHIA. See Zaluzianskya. 



(from yympha, in Qreek and Roman 
mythology, a nature-goddess). Syn., Oaatalia, Ifym- 
phade€<B. WATBB-LIL7. POND-ULT. Figs. 1498-1502. 
The most splendid of aquatics (except Victoria) , inhab- 
iting the north and south temperate and tropical sones. 
About 32 well-marked speoleSyWlth numerous local varie- 
ties and many cultivated hybrids. Herbs, perennial by 
horizontal or erect rootstocks or tubers, rooting in mud, 
covered by 3 in. to 6 ft. of water (rarely in bogs not 
submerged): Ivs. floating, or when crowded rising a 
few inches above the water, round or oval, entire or 
dentate or sinuate, flssi-eordate, often sub-peltate, 2 in. 
to 2 ft. in diam. : fls. mostly showy, white, yellow, blue 
and red, in all shades, 1-12 or 14 in. across ; sepals 4; 
petals and carpels many; stamens very numerous; pis- 
til with a broad cup-like depression in the center of the 
fl., surrounded by a ring of fleshy processes, the car- 
pellary styles, and with a knob at the center. 

The petals and stamens of Nymphna appear to be at- 
tached to the sides of the ovary; but this surface is to 
be considered as the outside of a cup-like receptacle, its 
cavity being completely filled by the radially placed car- 
pels, with whose backs it is fused. Several species show 
easy gradations from sepal to petal and from petal to 
stamen, thus illustrating the homology of floral parts. 
The peduncles and petioles are traversed by a number 
of longitudinal air-canals, from whose walls star-shaped 
cells and rounded cell-groups project inward; in the 
walls of these stellate internal hairs are imbedded num- 
berless minute crystals of calcium oxalate ; they are 
objects of great beauty in microscopical sections. The 
distribution of these, as also of the air-canals, differs 
in difTerent species. Three types of leaf may be dis- 
tinguished: (1) very thin and fragile submerged leaves 
on short petioles; (2) floating leaves, thicker in texture, 
with stomata and palisade cells on the upper surface 
only; (3) atrial leaves, leathery in texture, sometimes, 
at least, bearing stomata on the under surface. 

The leaves come from the rhisomes in spiral orders 
of varying complexity, from two-flfths up ; the growing 
apex of the stem Is protected by the colorless stipules 
and a dense growth of long, flne hairs. The roots spring 
nsually from the bases of the leaves. Flowers are extra- 
axillary, arising as members of the leaf spirals or in a 
spiral of their own. The rhizomes of species which 
dry oflP in the resting season ( Lotos, Hydrocallis, Lyto- 
pleura) become protected by a strong corky bark; others 
remain continually in a state of more or less active 
growth. 

Habit* of Opening, — The flowers of every species 
open and close at a particular time each day, so that in 
a pond with 18 or 20 kinds there is some change taking 
place at almost all hours. The hours of blooming are 
quite regular, though the tropical species are more 
sluggish in cool weather, and the hardy ones are irregu- 
lar in very hot times. Each flower opens in from one 
or two to five or seven successive days (or nights), be- 
ing about an hour later to open and an hour earlier to 
close on its first than on subsequent days. The flower 
then goes down into the water by a spiral coiling of the 
peduncle (or simply bending over if in shallow water) 
where the seed ripens. When in 6 to 10 weeks the pod 
matures and bursts, the seeds rise to the water-surface 
and float for several hours by means of a buoyant aril ; 
this finally decays and drops the seed at some distance 
from the parent. To secure these, the floating seeds 
may be dipped up in a wire sieve, or better, the pods 
may be inclosed in muslin or cheese-cloth bags before 
ripening, all of the seeds being thus secured. 

The Hybrids.^ The species of a single group hybrid- 
ise quite readily among themselves, and in the Lotos 
group the hybrids are more or less fertile. By means 
of this condition all shades of color have been obtained, 
from the pure white N, Lotus, var. dentata, to the dark 
erimson-rBd If, rubra. In this group and in Castalia, 
varieties have so multiplied of late and fanciful names 



have been so freely given that an accurate classification 
of all of them is no longer possible. In the Braehyeeras 
group, hybrids occur almost certainly if If. SSamibar- 
iensis is grown in the same pond with others of the 

Sroup; thus have originated some very fine varieties, 
utside of single groups only Castalia and Xanihantha 
have yet been interbred. Between the apocarpous and 
syncarpous species, the writer ventures to suggest, a 
hybrid would be impossible. Authorities difTer as to 
the best time to transfer pollen; certain it is that the 
flowers are pistillate on the first day of opening, the 
pollen being shed on succeeding days, or late on the 
first day. Some say that pollination should take place 
in the early morning hours, about daybreak ; others 
consider the time most favorable Just as the flower is 
closing for its first time. 

Trouble with the Names,— Qreai confusion has existed 
from the beginning in the naming^ alike scientific and 
popular— of certain species of Nymphiea, partly from 
carelessness, partly because of the great variability of 
some species. A good degree of order was introduced 
by Caspary, though he left the matter still incomplete. 
If. ecsruleaf minutely described by Savigny, from 
Eg3rpt, in 1802 (Ann. Mus. Paris. I p. 366 ff.), was im- 
mediatelv confused with If, Capensis, of South Africa, 
by the editor of B.M. and several other writers. It was 
also confounded with the very similar N. stellata, of 
India. Caspary, in Bot. Zeit. 1877, p. 200, finally set 
the matter straight, though American gardens are as yet 
not all corrected. If. ampla and N. Amazonutn were 
confused because De Candolle's original specimen of If. 
ampla consists of a leaf of the first, with a fiower of the 
second species; and If, Amasonum has been distrib- 
uted in this country under the wrong name. Both are 
fully described by Caspary In Martius' Flora Brasilien- 
sis (Fasciculus 77). If. blanda of our gardens is prob- 
ably a form of If. tuberosa. The term If. blanda was 
first used by G. F. W. Meyer (1818) in a most faulty de- 
scription of a member of the Hydrocallis group. The 
name was attached also to two other species of this 
group by later writers. See full description and syno- 
nymy in Fl. Brasil., 1. o. 

The True Egyptian Lotus.— Axaong common names 
the term "Lotus" has been remarkably misapplied. 
It seems to be consistently used among us for the genus 
Nelumbo, Nelumbo nueifera being generally styled 
** Egyptian" or ** Sacred Lotus." Historically this is 
entirely wrong. Nelumbo is not native in Egypt, and is 
not now found there in a wild state. It was cultivated 
extensively along the Nile in the Roman period, prob- 
ably for food, and the flower is supposed to have fur- 
nished one form of capital of the Egvptian columns. It 
is a native of southeastern Asia; is found near temples 
and carved on the walls of cave-temples in Hindustan, 
showing a veneration, which it shares, however, with 
Ifymphma stellata, rubra and Lotus. Nelumbo seems 
to have been regarded as sacred about temples in Japan 
and China. In Egypt, however, Ifymphma earulea and 
If. Lotus f the '^blue lotus " and *^ white lotus," are indige- 
nous. The root (rhizome) of the former is said to have 
been pointed out as edible by Isis— or by Menes; its 
flowers, buds and leaves are often depicted on the monu- 
ments, the first sometimes in color. The flowers are 
figured among offerings under the IV. dynasty (3998- 
3721 B.C.), and the plant is certainly known from the 
V. dynasty. Petals of this and of If. Lotus were found 
in the tomb of Ramses II., the Pharaoh of the Israelitish 
captivity. N.Lotus was less regarded than N. ccsrulea 
in Egypt, though an object of profound veneration in 
India. Herodotus and other ancient writers speak of 
these Water-lilies indiscriminately as the *^ lotos" of the 
Egyptians. With these facts, and the additional one 
that, except as referred to above, Nelumbo never appears 
in Egyptian carvings, the identity of the sacred lotus 
cannot be doubted. But the erroneous use of the word 
lotus is deeply rooted, and may never be supplanted. 
Personally, the undersigned would not attempt to up- 
root it, but only to remember that the so-called ** Egyp- 
tian Lotus " is not the plant of the tombs and monuments. 
(The lotus of Tennyson*s poem. "Lotus Eaters," is still 
another plant, a shrub or tree which hangs out over the 
water; and the genus Lotus (q. v.) is distinct from all 
these. ) 
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Beonomie Value,— The seeds and root-stocks of seve- 
ral Water-lilies, being very rich in starch, are used for 
food in parts of Africa, Asia, Australia and tropical 
America. The white-flowered species of Europe and 
America have been reputed medicinal. The herbage of 
all the species contains considerable tannin; nine sub- 
stances of this class have been isolated from N. alba. 

The Marliae Hybrids.— Two types of hardy, free- 
flowering hybrids akin to iV. alba and its variety rufrra, 
but of uncertain parentage, have been introduced in the 
last 10 or 12 years, one of sturdy habit, raising its Ivs. 
(4-8 in. across) and fls. (3-6 in. across) well out of the 
water when crowded, the other slender in gprowth, the Ivs. 
(3^-6 in. across) and fls. (2}i-4 in. across) usually float- 
ing. Most of these superb varieties were introduced by 
M. Latour-Marliao, of Temple-sur-Lot, France, whose 
methods, however, remain a mystery. It seems highly 
probable that excellent culture combined with earefid 
selection, and wise hybridization have brought about 
these magnificent results. The first group seems to in- 
volve only N. alba (type) and iV. alba^ var. rosea. The 
second starts with a hybrid, probably of iV. alba, var. 
rosea and If. tetragona, giving If. Laydekerij var. ro- 
sea, to which is added, in varying degprees, blood of N. 
alba, var. rosea and If. Mexieana ; but this does not by 
any means account for the whole group. Nearly all of 
both groups are entirely sterile. Believing that if. a^&a, 
and If, alba, var. rosea, have given a decided tone to 
both groups, we have described them as an appendage 
to this species, though some have more the habit of N. 
tetragona. 

Important Species.— The following account, which 
contains 93 varieties and about 30 synonyms, will seem 
rather formidable to the beginner, but the species of 
the first importance are only 7 in number: If. Lotus, 
rubra, odorata, tuberosa, alba, Oapensis and Zamibari- 
ensis. The great majority of the other names represent 
garden varieties and hybrids. It is impossible for any 
form of arrangement to be clear and logical on the one 
hand, and exhibit natural relationship on the other, at 
least, not in a genus so greatly modified in cultivation. 
However, the true species are prominently indicated by 
bold-faced type and indention as usual, while their de- 
rivatives are thrown into the background. 

Henry S. Conabd. 

Watbr-liubs or Nympraas are among the most royal, 
gorgeous, diversified and universally admired plants in 
cultivation. No class of plants in our public parks can 
eompetSe with them in attracting the people. Moreover, 
America is the most highly favored country in the 
world for the cultivation of aquatic plants. Ours is the 
only country which can have so rich and continuous a 
display of aquatics in flower from April to October in 
the open without artiflcial heat. 

The Procession of the Water-lilies. — In our parks and 
private gardens are to be seen, flowering early in spring, 
all our native Nyraphnas, and others from Europe and 
Asia. The species begin to flower in April and continue 
until early fall, when a number of the hardy hybrids 
continue to flower uninterruptedly until the end of the 
season. In the central states and southward the hardy 
varieties decline when tropical weather sets in, and the 
nights and days are hot. In the eastern states, and 
especially near .the coast, where the nights are cool, the 
season is much* longer, and the color of some of the pink 
varieties is more intense. Following the hardy Nym- 
phsas come the Nelumbiums in all their oriental splen- 
dor, brightening the summer season, and bridging over 
the declining period of the hardy Nympheeas, and the 
approaching season of the tropical Nympheeas, which 
arrive at maturity toward the latter end of July or be- 
ginning of August, and continue until fall. Finally the 
grandest of all aquatic plants, Victoria regia, may be 
seen in America growing in a natural pond, and produc- 
ing its chaste flowers as late as the middle of October. 

The American Climate and American Species.— 
America is rich in native species of Nymphaoa, and it is 
the only country which has native white-, pink- and yel- 
low-flowered species. 

Of the American Nymphieas there are about 5 that 
are best known. The common white Water-lily is 
NymphcFa odorata. Its variety rosea is the Cape Cod 
Pink Water-lily. N. tuberosa (Syn. If. reniformis) is 



a white-flowered species, inhabiting the western lakes. 
The yellow kind, If. flava, is indigenous to Florida and 
other southern states, but is hardy in New Jersey and 
southern New York. Another southern kind is the 
white-flowered If. odorata, var. gigantea. In addition 
to the above well-known kinds, there are several dis- 
tinct forms and hybrids. 

The commencement of the cultivation of aquatics in 
America led to the commingling of species, especially 
of If. odorata and tuberosa. The result is that in sev- 
eral sections are to be found many similar varieties, 
and forms of both white and pink, some of which are 
valuable, being distinct in color and having large, hand- 
some, fragrant flowers, while a host of others are worth- 
less, so far as distinct varieties are concerned. If. tu- 
berosa was known as the largest and purest white 
Water-lily, distinct in foliage, flowers and rootstock. 
This species has proved to be the most susceptible of 
cross-fertilization. One great hindrance to the cultiva- 
tion of such half breeds, is that most of them produce 
seed. The seedlings are either white or pink, and sel- 
dom, if ever, like the parent plant. There are in differ- 
ent sections of the country distinct forms of N. tuber- 
osa, some having long, narrow petals and slightly fra- 
grant flowers, others again having broad, incurving 
petals, forming handsome cup-shaped, highly fragrant 
flowers ; still others have veiy full flowers, quite dou- 
ble, the numerous petals crowding each other until the 
reflexed sepals inclose the stalk, forming spherical flow- 
ers like balls of snow. N. tuberosa, in any of its forms, 
should not be planted in a small pond with other Nym- 
phflDas, for it is such a rampant gfrower that in a short 
time it will smother the less vigorous kinds. This spe- 
cies delights in plenty of space, and water 2 to 3 feet 
deep, with soil of a tenacious character. However, it 
will thrive in almost any soil, and is well adapted for 
naturalizing in lakes and ponds. Attempts at naturaliz- 
ing or cultivating on a small scale have not been very 
satisfactory; but the species will well repay any extra 
care to establish it in desirable localities. 

Foreign Species and Recent Triumphs in Hybridisa- 
tion.— Two or three species are indigenous to continen- 
tal Europe, notably N. alba, the well-known English 
white Water-lily, If, Candida, the white Bohemian Wa- 
ter-lily and If. alba, var. rosea, the Swedish Water-lily. 
The last named is the only distinct or true red -flow- 
ered, hardy species. Still another species, which has 
played a verv important part with specialists of the 
present day, is N. tetragona ( N. pygmata ) , from China 
and Japan. 

If. odorata was introduced Into England during the 
eighteenth century, and was probably the first for- 
eign Nymphsda to reach that country. Other species 
followed later, mostly tropical ; but, although the Eng- 
lish people were ardent horticulturists and lovers of 
the beautiful in nature over a century ago, Nym- 
phflpas never became popular, and remained a neglected 
class of plants until a few years ago, when M. Marliae, 
of Temple-sur-Lot, France, conceived the idea of crossing 
the English white Water-lily with the well-known Cape 
Cod pink Water-lily, and the Florida yellow variety. 
Nothing in the horticultural world has created more sur- 
prising results in the blending of the American and 
English species. These species have been the pro- 
genitors of numerous varieties, which have made this 
class of plants the most popular and desirable of all 
aquatic decorative plants, and within reach of all. Their 
popularity has kept constantly increasing and ever 
brightened by new additions. America, too, has contrib- 
uted its quota to the list of novelties, and some of 
these are unsurpassed by any European introductions. 

Hie General Principles of Water-lily Culture.— 
From the apparently simple conditions under which our 
native varieties are found growing, many amateurs have 
concluded that all these plants require is water and pos- 
sibly some mud to keep the roots in. Many attempts 
have been made to grow these plants in pails and tubs, 
with the inevitable result— failure. Professional gar- 
deners, also, have made grievous errors, for, while they 
have used every means to secure fine specimen plants 
of flowers, vegetables and luscious fruits, they have 
usually given meager attention to Water-lilies, and have 
not supplied half their wants. Water-lilies, all Nym- 
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phnas, succeed best when ktowd. as neu u pogiiible, 
DDder their exlstiiig DBtur&l eoDdlliotiB; these are ft rich 
alluvial loll in abundance, water, aud clear nninter- 
mpted BonllKht. Where natural pomts exist these cod- 
dlUoDB are found, but often there la a deficiency at Usht. 
caused by shade trees. Let the trees remnin, hut select 
open spots tor the Nymphnas. They may be planted on 
the mar^DB of sluggish Btreams, In bays and sheltered 

Coiutmetion of Arlifieial Pondi, etc. -Where arlifl- 
clal ponds are resorted (o, the most aatistactory method 
Is to bnild solid wills ot masonry, irlth a concrete bot- 
tom, provided with an outlet and orerflow. In all csnes 
make the pond as large as existing means will allow, 
not tor a moment considering It possible to be too large. 
One method of providing tor the sustenance ol these 
planta la to place a layer ot soil In the bottom o( the 
pond from 9-lZ or more inches deep. This will suit the 
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The pond should !« 2 to 2S feet in depth. The soil 
should be a strong loam, the tap-sail froia a pasture 
composted with cow manure in proportion ot one-third. 
This should be prepared six months, at least, before 
planting time. This soil Is Buitable tor all aquatic 
plants. In any case, when Blling the boxes or placing 
the soU in bottom ot pond, tread modsratelf Ozm and 
cover with an inch ot sand. 
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plants In a newly canatrueted pond or besin immedlat< 
otter it is finished, as the caustic property of the cement 
will Injure the plants- I..et the water stand a few days, 
OT If the basin is small, the water ma^ be changed. 
Planting ot the hardy varieties may be done in April 
and Hav, according (o the latitude and earlinesB or late- 
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plaota admirably. Artificial ponds are usually con- 
■tmcted in a eonsplcuans spot, where everything is 
required to be well kept. In such situations it is neces- 
sary oeeaslonall}' to take olT some dead leaves, or cut a 
few choice flowers, and if they cannot be reached from 
the edge of the pond, the attendant must wade In after 
them. The result is that the water, which should alwava 
be cleor, is muddy, and when it settles there is a muddy 
deposit on the leaves that makes them very unsightly. 
Moreover, this treading In the soft soil breaks numer- 
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1 boies from 3-4 ti 
toot deep, and in tbeie plant one single plant of the 
Tigorons and moderate growers, allowing ample space 
between the boxes. One plant of an; tropical Wstcr 
Lily grown In such a box will require from !iO to 100 
■qnare feet ot water surface, as will also the strong va- 
rieties of hardy Nymphnas, since these may remain 
two years undisturbed, although some of these are best 
replanted every season. 



rctlve and natural aettlTiB. 

ness of season. The conditions should be eonduetve to 
active growth at auce. Tropical Nymphnas should not 
be planted until there is evidence that summer hai 
come. Hardy Nymphieas may be planted daring spring 
and SDmmer; late planting is betterthan deferring till 
next spring, as the plants under anch conditions will 
get established before autumn closes, and the plants 
will start naturally in spring, receiving no check. 

The above method of construction and cultivation is to 
be commended, but other methods are adopted with a 
fair amount of success, but with attendant evils which 
are discouraging and at times very annoying and costly. 
Tanks or uliflclal ponds may be constructed with 
cement, digging the pood the desired site, having slop- 
ing sides and afterward lining the same with concrete 
and flnlsblng witli a facing of cement. However, such a 
pond will not stand the cCfectB ot hard treeiing weather 
eveti if protected ; and what is worse, the new or freshly 
removed soil will settle during the season, and the pond 
Is very apt to spring a-leak. Some morning the pond la 
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likely to be found empty of water just as the plants are 
showing their first flowers. 

Another method of construction which is better than 
the preceding is to line the pond with well-tampered 
day, from 4-6 in. thick, afterward covering with 2 in. of 
sand. Such a pond can be made water-tight, but the 
sides will wash and repairs are needed; the water is 
muddy and the plants are dirty and anything but a 
thing of beauty and a joy forever. 

There are yet the advocates for tub culture. Tes, 
plants will grow in tubs, and as soon as the plant-food 
is exhausted, which is often at an early date, the plants 
exist awhile and then draw out a miserable, exhausted 
and discouraging career. 

Fountain basins are often made the receptacles for 
Nympheas. There they may be grown if the right con- 
ditions are accorded them, but there must not be a 
stream or spray of cold water running all the time, as 
the water can readily be made cold, chilling the plants 
and checking thoir growth. 

^n«mii««.— Nymphceas have insect pests like other 
cultivated plants. Aphides are sometimes troublesome. 
The best remedy is their natural enemy, the "lady bugs" 
or "lady birds.** A colony of these voracious insects 
makes short work of the aphides, as do also the lace- 
win g^ed flies. An insect of: recent acquaintance with 
Nvmphnas is a leaf-miner, the larva of a small fly, 
which cuts channels through the leaf in all directions. 
Sometimes only a few of these are In evidence, at other 
times the leaves are fairly alive with them. The trouble 
is easily detected. The marks suggest Japanese writing 
or the efforts of youthful artists. A simple and effec- 
tive remedy is kerosene emulsion, applied with a fine 
spray at evening after the flowers are closed. Another 
troublesome insect has its home in Florida, and has 
come north to spend the summer in a favored clime. 
This is a leaf -cutter, Hydrocampa ftroprialU. The 
larva cuts out pieces of the leaf and hides between two 
pieces, which makes a kind of tent. In this tent the 
larva moves about. At flrst it moves slowly, but as it 
nears maturity the larva becomes ravenous and then 
eats the surface of the leaves near the center, and cuts 
off much larger pieces of the leaf for camping-out pur- 
poses. The best remedy for this pest is a lamp trap for 
the mature insect. Frogs and dragon-flies will catch 
numbers of them. 

Nymph»as are also subject to a fungous disease, a 
leaf -spot which is easily discerned after a spell of warm, 
humid weather. After such a spell of weather, followed 
by bright sunshine,the leaves are scorched and crumpled, 
and as a result, the plant is sadly crippled by being 
denuded of its foliage; new leaves are weak and 
smaller, and so too are the flowers, if indeed there are 
any. This disease must be checked at once or the plants 
will be severely set back, if not ruined. The only rem- 
edy is Bordeaux mixture, or any of the various mixtures 
with sulfate of copper as the basis. Use a fine spray, 
and dilute the mixture to half the strength recommended 
for most plants. It is best to spray twice with a weak 
solution rather than to spray once with too strong a so- 
lution and to damage the foliage. Wm. Thicker. 

Water-lilies in California.— The culture of Nym- 
phasa in California presents fewer difficulties than in the 
eastern states. The varieties which are hardy in the 
East flourish equally well and bloom for a longer period. 
In f restless localities, especially where the lemon tree 
is free from injury, such tender varieties a« Nymphaa 
DevoniensiSt N, dentata and N. Zamibariensis may be 
left in the open pond during winter. In colder locali- 
ties the tubers should be removed to warmer quarters 
In November to remain until spring. If a greenhouse 
is not available, a small pool built in such a manner 
that it can be covered with hotbed saah will afford 
suitable protection. Very little room is needed for these 
when they are dormant. The manner of cultivating 
both the hardy and tender varieties is much the same in 
California as in the eastern states. For growing a small 
collection a pool 8 or 10 feet across may be made by 
excavating 2 or 3 feet, making the walls of concrete, 
brick or stone, and covering the bottom with concrete. 
The best quality of cement should be used for all the 
work. An overflow pipe should be put in and so ar- 
ranged that the pool may be emptied when occasion 



requires. Basins 20 or 30 feet in diameter, or even 
larger than this, are desirable for growing a good col- 
lection. In a small pool, wooden boxes 10 inches deep 
and 18 inches to 2 feet square may be used to hold soU 
for the plants. In a large basin some of the boxes may 
be 3 or 4 feet square. While most aquatics will flower 
freely in contracted quarters, they will attain greater 
perfection and produce much larger flowers if they have 
abundance of room both for the roots and the leaves. 

The majority of these plants are gross feeders, and it 
is well-nigh impossible to make the soil too rich for 
them. It is not necessary to go to a swamp or natural 
pond to obtain what is suitable. Any soil which will 
grow good vegetables will, if properly enriched, grow 
Water-lilies. A compost, consisting of two-thirds good 
soil and one-third thoroughly decayed cow or stable 
manure, with a sprinkling of bone meal, is recom- 
mended. A dark friable loam, which is intermediate 
between "adobe" and sandy loam, is desirable for this 
purpose. The tenderest varieties, such as N. Vewmi- 
en»ia and N, dentata, will flower for a long period with- 
out any forcing; but if started into growth in March in 
a greenhouse or hotbed and planted in the pond in May, 
there will be a great gain in the length of the flowering 
season. The soil for the tender varieties should be 
renewed every year, and that for the hardy ones every 
two yesrs. 

If aphides or the worm known as the leaf -roller make 
their appearance the leaves should be sprayed with 
kerosene emulsion very much diluted, using 1 part 
emulsion to 15 of water. If large ponds or lakes with a 
natural earth bottom are used for growing Water-lilies, 
care must be taken that noxious weeds do not get a 
foothold. Cat-tails {Typha latifolia) and "tules" or 
bulrushes are troublesome if not destroyed when they 
flrst make their appearance. In California the number 
of tropical and subtropical trees, shrubs and plants 
which may be planted out permanently is very great. 
Palms, both fan-leaved and feathery, giant bamboos, 
Musas, Strelitsias, Papvrus, giant grasses, Fatsia and 
Caladiums are among the things which can be used to 
ornament the surroundings of the water-garden. 

Edmund D. Sturtevant. 

The Genus Ntmphjia divides itself readily into 2 
main divisions, which again are subdivided into 6 
groups, according to Caspary (Ann. Mus. Lugd.-Bat. 2, 
p. 240 ff. ; Engler-Prantl. Pflansenfamilien 3, 2, p. 7 ff. ) : 

Section I. 8ynearp<m» NymphaaB, i. e., carpels en- 
tirely fused together. {SymphytopUura^Ch&i^.) 

Subgenus I. Lotos. Sepals prominently veined: a 
space between the insertion of the petals and stamens : 
stamens broad, flat, rounded at apex: carpellary styles 
linear: Ivs. sharply dentate: rhisome ovate, stolonifer- 
ous.— Tender night-bloomers: fls. red or white on strong 
scapes 3^12 in. above the water, opening on 4 successive 
nignts. Two or 3 species in S. Europe and Asia and N. 
and Central Africa. 

Subgenus II. Htdrocallis. Sepals not evidently 
nerved: carpellary styles long, club-shaped: petals in 
alternating circles of 4: stamens much as in Castalia, 
all opening about the same time: rhizome ovate, <itolon- 
iferouM.— Tender night -bloomers: fls. creamy white. 
About 9 species in tropical America. 

Subgenus III. Xanthantha. Sepals not evidently 
nerved: plant spreading rapidly by runners (except in 
hybrids): fls. yellow throughout; stamens as in Cas- 
talia : rhizome short, erect. —Day-bloomers, half-hardy. 
Two species in S. North America. 

Subgenus IV. Castalia. Sepals not evidently 
nerved: carpellary styles flat, not olavate: outer sta- 
mens petaloid, becoming narrower inward : inmost sta- 
mens first to ripen, their filaments short, narrower or but 
slightly wider than the anthers: rhizome horizontal 
(except in N. tetragona), with no bark or other protec- 
tion against drought. — Hardy day-bloomers: fls. white, 
pink or red. Mostly natives of temperate climates. 
About 6 species in Europe, N. Asia, and America. 

Section II. Apocarpous NymphcpaSf i. e., carpels free 
at the sides, united at their edges to the central column 
of the fl. and at their backs to the receptacle. — Outermost 
stamens ripening flrst. Inmost last : rhizome ovate, 
stoloniferous.— Tender day - bloomers : fls. on strong 
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■capeii 4-12 or 14 In. ftbore tbe water. (Lgtopltura, 
Cup.) 

Sabgenas V. Bbachicebas. Outermost atamena with 
as appendage abore tbe antber; earpellary atflea short, 
triangular ; fls. vhite, blae or pink. ~ About 12 species 
in the tropica all round the vorld. 

SubgcDua VI. Ahkcpqyjl. Scameiu all slender, half 
aa lontc ■» tlie petals, almost without any appendage: 
narpellary stales wanting; fls. blue, rosy or white. One 
apeolea iii Australia. 
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:bg. Lvs. orbiculate. reddlah brown, 
bronij', becoming greenish, pubescent beneath, 12 to 18 
In. acroHa : fla. deep purplish red, 6 to 10 In. across, 
open 3 or 4 nights from S p. u . to 11 a. u, ; sepals dull 
porpllab red, T-nerred, never opening more than 10° 
above horizontal; petals 12-20, narrawly aval, rounded 
at apex ; stamens about 55, cinuabar-red, becoming 
brownish. India. B.M. 1280. P.8. 8:629.-Only distin- 
guishable from J(r.Z«fii«, Tar. pttbMomu, byoolarof fls. 
The two run into each other and may not be speoiflcally 

11. Var. Mom, Sims. Lvs. broniy green, blotched with 
brown: fla. large, maeentatodarkred, open from S p.u. 
to 10:30 A. u.; petals narrow, pointed; stamen tlpa 
orange-brown. India. B.M. 1364. 



Gabdim TABimiB or Mtufhaa b 



13. OBl-tmbiitm. with deep red f 
of mediam allele in. aerosaj: foll>g< 
■eedlini tram N, mhra. Sant ont ft 
N.J.,iiiII»4.-13. QwratHxuttr. Fl 



k. Dreei from Rive 



k brorurnd. Chance 
I'rlcfcer fmm aifton. 

Sent ont bj Henrj 
la (N. Stort- 



se macenCa shaded wl 
pen. A.n. 11, p. 617. Var., 
color. Oiiclnated with O. 



/Ura la luver an^ 
N. Eaiton,lIaas., 

15. i>0vr>ntinnr. Hook. Fia.1500. Lvs.du-kbroiuyEreen.mDd- 
erately peltate, lylDK flat oathe water. ISln. arross^ nndersnr- 
fao* eresDtih browu. puberolant: fli. purs red, 10-12 in. acroia, 
open (n>m 8 p. u. to 1 p. h. of next da;; petala ovale. 4 or 6 in. 
lonK l^lkin.wlda. B.M. 400S, Tbe flnt hybrid of note ( It 
hrbrld at all] ; said to be N. Lotus X N. mbra, raised at Chats- 
worth, Bnc., In IBSl. A nnlTenal favorite.— 18. BmiehtAna. 
Terr near 16: liTbrld(l), of same iiarenta«e; color of fla. a 
Uttle Uchtw. F.S. 10:1033-1.-17. OTtffittianoTubra. Much 
UkaUi fla. dark red. 7.3.11:776-0. 



SBOnOM 1. BYNCARPOTJ8 NYUPHAAS. 

SoBGEKra I. Lotos. 

A. FU. tB\Ue or light pink. 

1. LMu.Linn. {If. idulit.DC. IV. tliermiUi,'DC., ot 
thehot springs of Hungary). Wbiti Lotdb. Pig. 1499, 
Lva. orbicular, dark green above, under surface brown- 
ish, smooth or slightly pubescent; dlam. 12 to 20 in.! 
fls. white, the broad outer petals suffused pink. 5 to 10 
In. across, open 7:30 p. u. toll a. u.; sepalapnre green; 
petals concave, lSor20: stamens 96-103, yellow; anthers 
shorter than the fllamenta. Egypt. B.H. 797. F.S. 
7:706-7. 

2. Var. dent&ta, Schumacher & Thonning (If. OH- 
gieMiina, Planch.). Lvs. glabrous or somewhat pubem- 
lent beneath: fls. pure white, 8 to 10 In. across, open until 
1 F.u. ; petal narrower than in the type, ovate, opening 
out horliontal : anthers longer than the filaments. Cen- 
tral Africa, Sierra Leone. B.M. 4257 (as JV. dtniata). 
F.S. 6:627-8. 






Qabdih VABunia or Nvmph** Lotus. 
N. Lotas and Tarlettsa seed trMlj, and are valnable seed- 
parents for hjbrids. of which the following 

bare: 4. JuMlu, with fls. delicate cinklah 

wlthbrowILenunpledatmariln. DlitrlboWdby 
Btrerton, N. J., in UBO.— S. SnathHaa (S. Lo 
var. dantata). A shads more pink than 4 : petalt 
In. plain dark OTMn. Ij^i flat at mariln. Dl 
Trkker from Clifton, N. J., in ll»3.— «. C. de 
LotHi var. denuu X N. rubra). Light pink : 
than 5 : lvs, .Itahtly broniy.  Utile cmmpied i 
tribnlod by W. looker from CUfton. N. J., in 
Una. Hrbrld same as 8. Pun llsht olnk: darker than 0: 

 " "^ — ^~ '— ^ ^ uplsd St marffEs. Sent 



■Cftlr btfrray. q 



Ooh 



Redrawn fmm the Did flsure in Botanical Hanilna (1804), show- 
ing an historical picture of the true while Eiyptlan Lotos. 



< N. Lotos 
ndlT ovate: 


miBD GBOtn-. 


utedbyW. 




1.^™ N. 


crampled: fl». 10-12 in. atroa.. open from 7:30 p.a.to 1 orJ 


ade darker 


F. k. of next day: aepsls rrflBxed whenfolly open: petal a pink- 


irgln. Dla- 


ish red, with  aeailj white stresk up the middle: itameua 


.-7. Dtan 


orange. N. Lotus XN, aiurtevantli. aent ont by P. Blsasl. 



iDldUno. Much amailFr 



, ....Jipleil 

by W. Tricker, frem Clifton, N. J., in 1 

imblanaXN. Dmlthiana). While or nearly so : Its. bricht 

in, Var. KoUrans, smaller than type; fla. shaded pink: in. 



b O. Ames, N. Eaaton. Uasa., 



Oabsem Hybbivs or N. IiOrus and N. uttbka. 

21. Krainti*, Sook. I. Lvi. orbicnlu-, dirk gnen with s few 
brown p&tehei, aliihtlj bnuuj. If Ini nsirly flut on tbe walar, 
nUier browUr pelUte: fia.6 tog In. uroia, llcht pink^ iieUls 
bn»dlyoT&t«; b«eiiUa li^ht browniah Ereen, N. Lotai, var. den- 
UtsXN.Devonlenili, nludatKewia ISHa. B.U. SSXS. Said 
In liavs died oat. but  plant ot that nune and.deBcHpIlon ii 
atllL fo^od In Americnn ffjudeoa. 

Z2. filurtendnCiv. Hort. LTi.llahthranif treen.ntherbroadlT 



Una from N. Devonienai., nlted In IKU by E, D, etortoTanl 
•t Bordenlown, N. J.-23, mWciinda, Ames (N. Sturtsrimtli X 
N. Lotoa). Dsep Hah pink: Ivn. dark ereen. Originated with 



II. HCDBOCAUJB. 

24. Kndgvfaia, Q. P. W. Meyer {If. ildnda. Planch., 

not of gardens). Lts. elliptic to BUbDrbicutar. IS In. 
long, marsln caarael; and IrregulaTlf 8 tuuate -dentate: 
fls. 3-6 In. acroBB, impertectlj open 2 or 3 nights from 
twilight nntil dawn. Usually only the sepala and 4, 8 or 
13 outer petals open, tbe remalninK parts forming a 
closed ovoid bud; ocoaaionally a alight apertare Is 
formed by drawing apart of the tip of tbe bud, which 
occurs before midnight. Petals nsually 16-20; stamens 
43-8.1. Trap. Amer. Flora EraBilionsia 77, pi. 32, 34, 35, 
38. Not in cultivation here. 

25. Amuftmun, Mart. & Zucc. (iT. dmpla, ot Ameri- 
can gardens). Lvi. ovate, entire; lobes roan ded ; upper 
and lower surfaces spotted brownish or blackish, under 
surface reddish brown; petiole with a ring of long hairs 
at the point ot joining t^ie leaf: fls. 3-6 in. across, Im- 
perfectly open 1 or 2 nigbtti; the bud opens about half 
and closes again between 3 and 6 A. u. the first night; 
the second night thesepals and outer row of petals open 
about T p. u., the other parts remaining as a tight, 
white bud natil 3.30 A. M., wheit the B. opens fully from 
4.30 to5A. M., then closes by G. 30 A.M. and draws down 
into the water ; petalx usually 20 ; stamens 93-297, 
Tropical America. PI, Brasil. 77, pi- 35- B,M, 4823. 

26. bIinda,0,F, W.Meyer (not of American gardens). 
LvB. small, membranous, entire, suborblcular ; lobes 
aligbtly produced, subacuminate and Bubbastate ; fls. 
4 in. across ; habits of opening unknown ; petals 16; 
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stamens, which are about .^0, light golden -yellow; rhi- 
came erect, tuber-tike, discoid, plane beneath, .3-5 In. In 
dlam.; runners terete, J^ in. thick, white, rooting at the 
tip and sending lip ivs,; the young plant flowers in a 
few weeks and ugain sends out runners. Mexico. 

28, Uivft, I.«itneT. Like 27, but more slender, weaker 
grower, less free bloomer, fls, paler yellow. Probably 
only a variety, Florida, in St. John's and Miami rivers. 
B.M. 6917, -Hardy as (ar north as New York, "in 2 ft. 
of water, covered with boards and a few leaves;" Oe- 
rard, in G,F, 

AA. Without runntri (hybrids). 

, var. tidphiirfa. Lva. all Qoatlag, 4-4 In. acroas, 

,_ .._. ..._._.._., _,... ---oi^. fliTlijht yellow, 4-S 



IMO. Nymphca Devonienats 



SUBOBHTS III. Xantbantha (and hybrids). 
A. Spreading by runner) (type ipecieai, 
27. Mezinkna, Zucc. Floating Irs. ovate, margin ob- 
scurely and flnely sinuate, dark green above, beanti- 

brown, with small blackish dots, when crowded the Ivs. 
rise 3-5 in. above the water, are orbicular, cup-shaped 
by overlapping of the straight sinus -margins, entire, 

surface bright green, with fine purplish brown mot- 
tlings: fls. 4 In. across, raised 4-5 in. above the waler, 
bright canary yellow, open from 11 a. h, to 4 r. h.; pet- 
als 23, grading in size and shape insensibly Into the 



a, bat blotched with bi 



momhu. One of Uarilao'a hybridi, doubtless N. odaraU X N. 
flava, HudJ. Shown in Paris in 1888, 

30. f<(rd0(ma.var.^tDita(K.pycniBB.var,1ieIvoU, Uarliae). 
Lv>, floatlna, oval, 3-1 In, across. BimilBr in ihape to those of 
N. tetraaoDa, blotahed all over with brown: fla. flDBtini. small. 
yellow, 2 In. aoroBB, open dorine tbe afternoon. Hybrid, prob- 
ably N. tetracona X N. Meilcaaa. Hardy. IntrodDCed into 
America about 1892. 

Bl, MorlutcRi. var. chromatllla (N. tnberoia. var. flaveaeeBl 
of Kbw.-N. Marliaeea). FloatinB Iva, orMcnlar, much blotched 
with brown, a-8 In, across: when crowded tbe Iva. riaaasmnch 

petioles sometimes with loncltadlnal brown stripes: fla. bright 

mens deep yellow. ,^brid. ^raised, b; Uarllao ' 



alKd by Uarllao ; probably N. 
.jr alba). Strom ctower, free 
Flowered in this country In Itgt. 

IV, Castaua, 



. SAizi 



-.. _ . Qeorg. (jr.y((fm«o, Alt.). Lts. borse- 
snoe shape, entire, the lobes diverging, slightly pro- 
duced and subacute, dark green above, inclined to 
brown blotching, reddish beneath, 3 to 1 in, across: Bs. 
lS-3^ tn, across, open on 3 or 4 days from noon until 
Sp.u.; base of S. square; petals 13-17; stamens about 
40, yellow. £. Siberia, China and Japan ; also in N. 
Idaho, U, S., and Ontario, Canada. B,M, 1525.-The 
smallest of the genus; free bloomer; makes no side 
shoots from the single crown, but grows readily from 
seed. Seed neit to the largest of the genus. 

33. nltlda, Sims. Lvs. entire, suborblcular; lobes ob- 
tase: fla. white, cup-shaped: tender, DescribedlnB.M, 

1359 without habitat, and never positively 

identlfled since. 

A*. RMiome horizo 



flt.f 



nkort 



B. Lvs. icatfered loosely on llie rhiiomr. 
34. odorita,Ait. Swibt-sccntbdWatek- 
ULV, Lvs, nearly arbjcular. entire, some- 
what coriaceous, dark green above, pur- 
plish red when young ; under surface 
deep red to reddish green or almost pure 
green; dlam. 5-TO In.; lobes usually di- 
verging, but often touclilng or slightly 

overlapping; petioles gref---"- — ■• 

Isb: fls, (in tbetypo) whlW. 
open three days from 6 A.li, till IE 
pals green, tinged with reddlHh 









o Ian 



mens 55-113, yellow; onterfllan 
lold; seed medium slied. Eastern U. S., common. R 
M. 819 (smalt).— Varies greatly in siie and color, ap- 
proaching If. tuberoia. 

35. Var.mlii0T,Sims(X{7nion), Lvs.deepredbeneath 
(or green when aljriai) : lobes diverging; dlam, 2-S in. ; 
fls. white, 2!<-^!<in, across; sepals strongly purple- 
colored ; petals 17-24 ; stamens 37-78. Sometimes 
growing where water recedes entirely In summer; usu- 
ally In shallow water. Same range as type; of ten a shy 



LILT or POHD-I.II.V. Lvs. dark reddish on both sides when 
young, becoming green above: fls. pink, fading on the 
anecesslve days of opening, 4 in. across. Soutbeasteru 
Massachusetts. B.M. 6708 (too pale). 
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37. Vsr. glcuitta, Hort. BicE-niLD Wateb-ulv. 
Lts. large, 12-16 in. urosa, green benesth.nt times tinged 
purplisli Id ward margin 1 edgeoften tumedup; petioles 

green; Ha. i-7 in. aoroes, pure white; sepals green; -n-^.i. ... .....^ «...< u.^i..^.. u. ...__ .i.^ v 

petalB 24-31; BtameDB 69-120. Del. to Fla. and L». N. alba, vab. bobka. 

Approaches y, luberota. p[bst oboitp. 

,^ £3. VarUacu. var. dlHdd. Fl. line, dmlingwhltei petala 
Oabdix VAUiTiia or tqi N. OdObaTa Txpi. nuroir. numeroaa : iUmasB with a tendauT to b* floibed 
~_ " -i.-Si. aiaHtlaniina. 



dncwd about IKO.— tl. mdaa. Marltac. Fii. aalm 
daUcat« in tint than 3fi. Int. bj Marliac in 18S1, 

42. FkAeiUa*. Lehm. Habit and folla« 
large, pure white with bright yellow atamei 
rayed stlgmaj petals broader and ahorl 

13. tub«rAM,PalDe(JV'.nnir«rnis,WB]t. 
(Ora;) iV. blanda of nrdena!). Fig. I!>01. 
DtotiiiKtilBhed from No. 34 cbleBy by the 
nnmennuBleDderlf attached and apoDtane- 
ODily Mpaiating tuben, 1-3 Id. long on 
the rhiiome. Ltb. when floatiiig lean 
oorlacsoiu Uian in 34, and more veiny 
above; petioles marked with longitudln^ 
brown atrlpea ; no purple or red color 
about Iva. or aepals; fla. 4-9 in. acrosa, 
pare white, open three or four days from 
I A. u. to 1 F. M. ; petals broad, concave : 
seeds the largest of the genua. North cen- 
tral 17.8. O. P. 1:366,367; 6:416(goodi. 
B.U, 65% (poor). A luxuriant grower; 
wben crowded or In shallow water the Ivi. 
and tia. riae 4-6 in. above the water; 
apraadi rapidly by tubera. Moderate bloo 

44. Viir.aU^m^(f/.odt>rala,ytti.mdx{na 
A form with round Ivs. and closed sinni 
curved oat at apex to a abort point ; petiole: 
with long hairs, with a few faint longita 
atrlpea: fls. medium to large, pure whlt( 
cup-sbaped. Lake Hopatkong, N. J. Rat 
than the type I Possibly a natural hybrid of 
and odorata. 

a&aniN Vabietiis or N. ToBiBoa 

4S.JHcJtardMnu,T[lcker(—var. plana). FIji.tci 
whUa. itandinc well abora the water; ■epali bdi 
dTQDplOE. Int.bj Gfo. Rlphardsou of Lorditow^. \yjjiu, awuk 

UM.— 4a. ri—a. Bon. ¥\». pink, lUndlnK above the water, H. HarlUrta, var. ednua, like US except Id eolor, w 

Probably N. taberosa X N. odorata, var. roiaa. soft fleah pink, deepeaing towanl the base of the pet 

BB. Lv,. crr.«ded on (*« rhizomt. g^t^ ^,>'^^ ^l^^ti^ J^i, Si-S^S™ 

47. Cindida, Presl. (jr. Mnxlfdto, Sommeraner. JV. more ooneave. Int. bj HeiuT A. Dreerln IBM. 
avMiapMa, KUnggraef). SlmiIarto48. Anglesofat- ft. Varlitcta.m,T<-ta. rls. larce, dMo rose «iloi 

taehment of sepals projecting; all thefllamenta broader in. purpllih red, ehaneinslodeep treen. 



, Linn. Lvs. ttmndish, entire, floating, 4-12tn. ". Liviektri, var. roKs (N. Lardekeri). with « thitk erect 

i when very young: rhisomo black: fls. white J^i^'J^J^.g^cf fTT. Ef." 'fef i^S^Sl; "iS??Sa^ 

i»),4-5in.acroas,openfroni7A.«. Io4p. «.; J^Esbly Cwt^ns X N. albs. var. roaes.-M. Liydtkai 

ad, ovate, somewhat concave; anxle* of at- liidao (N. ]iliaie«-N.liiailnal. color soft roaj lilac, with rel- 



than the anthers: fr. ovoid; aeed large. Forma sterile 
hybrida with 48. Central and northern Europe. 

48. ilba. L ~ 
acrosa, red w 
(inthetj. ,. 

petals broad, c , ... 

taehment of sepals rounded; fHaments of inmont s 
mens not wider than the anthers ' 
spherical; seed small. Eu., Siberia. 

49. VBT.r4w».MaBt.(JV.oJte,var.r 
tpharfiedrpaiN , alba, vor. Cdtpari , ^^ ^^^ ^ ^^_^ 
rosy. Intermediate ones intensely rOKy, Inmost pelals '™J i^^ij^ p\, Um nmv vermilion' I™ blotebed witli 
with the fllaments and proceHsea of carpels deep red- reddish t^wn Int by MarUaetn 1BB5 ' 

brown; variable in purityof color. Pagerlton, Sweden: _, ,,,. . _'. ,,, „ v, ,, , i- ' , «_.,. , 

— ™ a tr cTia I... i I a n .oTfi oin mm "■ 'wo%nnm\ IN. RoWn«oTii(ina). Flu, Irnie, flosUiic ayel- 

rare. B.M. 6736 (atampna poor}. R.H. 1879:230. — DIfll- low ironnd color overlMd wlm pnrpH"b red- Its hlolched 
cult to manage in this country. Msy !« N. alba. v«p, ro»?aXN, Meiicsna. Mariiae hybrid, In- 

50. Var. Fniihalli. Hort. A dark-fld. form of 49; also troducsd Inio U. 8. in 1805. Gn. 52ill4T. 
hard to succeed with in this country. (3. AUra 

51. Vnr.eaiidiaiMlnMl,Hort. (JV.eandid(M(mi ' "■ ' 



beneath. Int. b 



s.orbicular; lobes alionglycu^ed, overlapping; yel- -,,™in^^™ auTul 
riah when very young: rhfsome browniah, somelimcn ProhabW N slba vsr 
"- th: fla. Ian 



3iii.thTOQgh: fla.lBrge,pDre whlte.sterile. The flrs 



SE. AndrtAna. Onter iwtals dull, irbltiih Kt spax. »d belov: 
InnAT poLala doll dark nd : BtamaiLe briffbt onuise: Itb. 
blotched; lalwi overUnplDC. Sbawi blood of N. Muieuui. 
Int. b; M fti-li lK* ftbout U9T. 



■B. Blcridia. 

Jama Surn**. us. a 

foJcmwr. Fls. d-7 in. m 
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and back of oater anthers blue. I>robBbl; JV. Capetuii 
nN.taruUa. Halaed by W. Tricker. 

79. ittUkU, Wllld. (Including N. vrtlcolor, Roibg. 
B.H. 118!)]. Bluk Lotus orlNDiA. Lva. elUptlc-orblcu- 
Ut«, rather broully peltate; margin Irregularly repaod- 
dentate; lobea hardly produced; green above; deep bine- 
violet beneath : fl. 3-7 In. across, pale blue (rarely pink 
or white), open three days from 8 i. M. to 2 p. «. ; bods 
ovate; sepals with mlDiile blackish dots; petals I1~U, 
dull white at base; stamens 33-M; appendage blua; 
■"era and fllamenta pale yellowish. Soathem and 
em Asia. Andrews Bot. ttep. 5:330. B.M. 2058. 

80. impla, DC. (notof gardens). L vs. narrowly 
peltate, Rub-orblcular, sinuate or nearly entire, 
e and below, 6-16 In. 



UOl. Nympbca BnciUa 



i; Heury'A. Dreer la ISM, 'J 
inieal. Very similar to ST. 



73. Mavliif*a, rar. ignta ITi. lrn«a). ^ - - 

lSi5. 73. MaTli^kcai, var. ruAra-fmruCoXa. Fli. deep n 
pie. spotted oannlne. In' ' ' ""' "' ----------- 

■a 73. Int. b; Marltae In 



It 1M7. 74. fionffutiu 



A. Lvt, entire or iligMI]/ leavy at base. 

75. ileKMM. Hook. Lvs. narrawlypeltate,orblcu]aTto 
ovate, margin entire or with G or 6 small scattered 
teeth; under surface dark purple; diam.Tin.; fls. pale 
violet, 3-6 in. across, open three days from 8 A. u. to 1 
p.H.; budi ovate; sepals marked with black lines and 
doU; petals ovate, obtnse, 12-20; stamens stout.aboat 
75, yellow; appendage a mere tip; filaments broad. 
Hex. B.H. 4604. 

76. evTfilea, Savlgny (If. itrllAta, Caapary. JV. leuti- 
filia of gardens). Blue Lotus or Eavrr. Lvs. nar- 
rowly peltate, oval, entire or slightly slouate at base; 
under surface green with dark purple blotches, purplish 
■tniacgin,12-lC in. across: fls. 3-6 in. across, open three 
daya trum 7:30 a. u. to 12 u.; buda conical ; sepals 
thickly marked with black lines and dots; petals 14-20, 
laDCeolate, acule, light blue above, lower half dull white; 
BtaiDons 50-70; outer filaments broad, yellow : appen- 
dage long ( three -siiteenths in. on outer stamens), pale 
blue. Egypt, nortbcro and central Africa. Ann. Mus. 
Paris, vol. 1 (1802),p.366n.p. F.8. 7:653. -Prte grower 
and bloomer but not showy. 

77. mlcrtnthft, Oulllemin £ Perottet. Lvs. elliptic, 
entire in apical half, rest of margin Hinuate; ainus 
deep; lobes spreading, much produced and acuminated, 
bearing bulbs which produce new plants at the top of 
the petiole I Under side of leaf green, tinged with 
purplish browD and miautely dotted: fl.q. small, white, 
3-5 In. across; calyx pale green, unspotted; petals 
lanceolate and very acute. West coast of Africa. B.M. 
4535. -Not yet introduced into America. 

AA. JA-a. iliiilMttly or detply iinuaf«. 
B. Srpalt spotted tcilh blackiih dots and lines. 

78. palobirrlnia. Tricker. Lvs. somewhat peltate, or- 
bicular -ovate, strongly sinuate, angle of lobes acumi- 
nate; under surface green, densely blotehed with pur- 
plish black; margin purplish red; diam.lG In.: fis. liirbt 
blue, 10-12 in. across: buds sharply conical; peti 

It base; alamena about 140. apper 
9 broad; appendA^ 



^aged; fllamenta yellow, o 



22. 



with s 



. 3-8 ii 



i; petals 7-21, lanee- 



aceous. ovate-lanceolate, ac 

than inmost. Texas,' south" W ttie West Indies 
tnd Brazil. F1. Brasil, T7, p. 129 p[. 2S-30. B.H. 
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BB. Sepals uithout blackiti markings. 
81. C»ptniii. Tbnnb, {If. seuUfilia. DC. Jf. 
ewrulta B.U. 552 and American gardens). Cape 
Bi-ci Wateh-ult. Lvs. rather narrowly peltate, 
orblcnlar-ovate, strongly sinuate -dentate, angla 
of lobes produced, acuminate; 12-16 in. across: 
fls. rich sky-blue, 6-8 in. across : open four days 
from 7 A. u. to 4 p. u.; buds ovate; sepals pure 
green outside, whitish within; petals 20-30, lower uitd 
nearly white, iiarrowly eiliplio; stamens about 150 (97- 
221, Casp.); filaments yellow, outmost ones broad, in- 
most filiform; appendage and back of outer anthers 
blue. S.Africa. Andr. Bot. Rep. pi. 197. F.S. 6:645.- 
A very desirable species. 82. Var. Eaitoniinaii, Ames 
(W. siellita. var. Eastonansis]. Fis. stoel-blue; pet- 
als broader and more rounded than in the type, ra&er 
larger: lvs. longer, oval, more deeply toothed. Seed- 
ling from the type, raised by C. Blomberg. gardener 
to O. Ames, N. Easton, Mass., in 1896. U.F. 9:475. 

S3, rridlli, Zucc. Fig. 1502. Lvs. narrowly peltate, 
deeply and irregularly sinuate or nearly entire, subor- 
biciilar; angle of lobes rounded; under surface pare 
green (or suffused purple in hybrids), 15-17 in. across: 
fis. white, G-8 in. across; sepals pure green; petals 
16-20. aonminate; stamens about 60, deep yellow; out- 
mostfllamentB short, broad, petalold; anthers with long 
ysiiowlsb appendage. Hexico. 



1503. HynaoylvatJ 



ilif .- S4. Wm. Stone (and var. tarn- 
 fls. Iiirge.opon trom early momins 
outBide. blue vllhin: petals darE 
staroonaverjnameronn. DonbtlMS 
d N.Zaniibarlenals, Rntsed by W. 
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S§. Ca^Mli X ^"■"■^'-iaiuii. Lvi 
tMe, orbiculkT-oVBM, strongly ilnuaM, ODgle of lobes 
■eumluate; under surf *ce dark purple: g-16 in. acrosa. 
da. rich blue, open 3-5 days, from 9 a. u. to 4 or 5 P.M., 
6^ In. Bcrosa: BepnlB green oaUide. bluewUbln; peUls 
15-20, narrow, acute; atameoB 60-100; appendage blue. 
Cult, about Phlla. Free bloomer, strong grower. 

69. Zuuibaritalil, Casp. Lva. somewhat peltate, or- 
bicnlar or orhlcular-ovale, margin cloaely ainuate-den- 
tate; angle ot lobea hardly pointed, under surface more 
orleaaBuffusedrlolet; diam.8-lSiD.; flB.&-12 In.acrois, 
open three to five days from 11 A. u. to 5 p. u. ; sepals 
green ontBlde. margins purple, deep purpllati blue 
within; petals 18-S4, oblong, obtuse, deep blue; sta- 
mens 136-242, appendage dark blue; back ot anther 
dwk crimaon-Tiolet; outer filaments obovate, yellow. 
Zansibar, B.H. 68M (aa iV. ittUata. var. Zaniibarien- 
SM|. Gn. 25:431 (small). 90. Var. UflTM, light blue, 
and 91, var. rteM, pink, are otherwise like the type, 
bat open earlier in the morning; they coma up pro- 
miacaoasly from aeed of the type or of one another. 

92. AltTM, Qrey (!f. grdcilit x If. ZamibaHtinit) . 
Leaves floating, with general habit of a strong-growing 
iV. ^raciTlj, green, tinged purple beneath. Fls. stand- 
ing well above water, atellate, with a resemblance to If, 

Sraeilii, but niach larger; sepals green, shading to yel- 
>w at base, the Inner surface bright blue, shading 
through while to tranelucent at the base; petala blue, 

stamens less than 70, 11 near -lanceolate, yellow, tipped 
with blue-purple; stigma less than 20-celled. wllh blunt- 
toothed, yellow apices. Both parents hybridise freely 
either way, but the hybrid Is sterile. Unites the Ameri- 
ean (Mexican) with the African species. Var. Ttota, 
Grey, Is like the preceding, but the color is roae-plnk 
instead of blue; It Is hybridised with If. Zamitiaritn- 
f is rt>t4a instead ot the type. 

SrBOBNCS VI. Anecphta. 

93. (Ifantia, Hook. Lva. narrowly peltate, elliptic or 
ovate, margin sinuate-dentate, sinus open; under sur- 
face brownish pink, becoming purple; lain. across: fls. 
light blue to violet (rarely rose color or white), open 
aeven days from 9 a. h. to 6 p. u.; diam. 6-12 in,; se- 
pals pure green; petals very many, dark blue at tip, 
■hading to nearly white at baae; stamens Sfi0-T46; 
Olaments mostly filiform ; anthers bright yellow. 
Analrmlia. B.M. 4647. P.S. 7:751. -The moat delicate 
and lovely, and withal one of the largest of the genus. 

Heubt S. Conabd. 



Tupelos are hard lo 
when heavily pruned 
long roota with few n 



rcause they have remarkably 
ts. Nursery -grown trees that 
nsplanted are preferable, but 



B offeri'd by American 



VTSU (name of a water nymph ; these trees grow 
inawamps). ComAeia. Tupblo. Pippebidoi. Souh 
Odm. Tupelos are bold and picturesque, hardy decidu- 
oaa trees, valued for the Baming acarlet of their autumn 
foliage and for the dlstinctaiesa of their winter aspect. 
They grow In awamps and are usually 40-60 feet high, 
attaining a maximum of 100 feet. Old specimens 
often have a melancholy appearance by reason ot the 
drooping habit of the lower limbs. The upper branches 
of a Tupelo are often twiggy, crooked or " kinky." The „„, _„„ „.„ 
foliage is leathery, and as glossy as If vamlahed. B.B. 2:M7. 



1S04. Pepperidae— Nysaa aylvatlea. 

beads. Unlike the Dogwoods (Comus), they belong to 
B group In which the fls. are unisexual, iniUad of her- 
maphrodite. Fivm Aucuba and Garrya they dlfTer In 
having alternate Ivs. Nyssa is distinguished from its 
Immediate allies by the following characters: petala 
of the male fls. none, or 4 to many. Imbricated ; stamens 
4 to many: ovary I-oelled; style 1, simple or 2-parted. 

■ylvitlea. Marsh. (iV. mullinSra, Wang.). Tupilo. 
Pefpebidqe. Blaok Gcm. Souh Gitm. Figs. 1B03-4. 
Lva. usually entire, obovate or ovsl. mostly acute or 
acuminate. 2-4 in. long: staminate fis. in compound 
beads; pistlllates larger, 2-14 together: fr.3-Tllnes long, 
nearly black, acid, with an ovoid stone, little flattened. 
" and Ont. toUich., to Fla. and Tez. G.P. 3:491; 7:276. 



B, and it U MBocimted with litera- 
ture. It IsatreeotBtroDfcindividuBlltf. withhold, tree 
growth kud mansiTe fruaework. Its lon^vity appeals 
to eyery perBon, even though he has no feeling for 
trees. It connects the present with the past. It spans 
the ceutuiies. 

This (eelliiK that the Oak represents  long span of 
years is itself the reason why we should consider the 
tree with veneration and let it live its full time; and 
this is the particular lesson which the writer would Im- 
press. !Ji>Are the Isolated 
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Oak Is beyond price. To 
allow it to reniBin be- 
speaks culture and kind- 
ly feeling. 
,- Many species of Oak 
 availftbleinr -- 



eriea. 



s per- 



trees which they can scarcely associate with the speties 
as (hey have known them. 

That Oaks have been esteemed and admired from 
time ImmemoriHl is evidenced by the numerous forms 
in which their leaves and fruit appear in all kinds of 
ornamentations in all ages. 

Acorns of all species are objects of interest, but the 
larger farms, especially those of the Fringed or Hossj- 
cup Oak, are particularly attractive. 

In autumn the foliage of Oaks remains green until 
many other trees have shed their leaves; then they as- 
sume rich shades of red, bronze and brown, presenting 
a splendor of ripenlne foliage less brilliant but not lens 
beauiitui than that which, a few weeks before, arrayed 
some of their forest companloDs BO gorgeoual;. 

It has been said that "Who plants Oaks, plants for 
posterity." Too often this has been interpreted to mean 
that Oak trees grow and develop so slowly tliat a planter 
may not reasonably expect to realize much benefit from 
bis own plantings, but that long after he has passed 
away posterity will reap the harvestwhlch he has sown. 
Judged from a lumberman's standpoint, this is nearly 
correct. The Pin Oak and some other species are-ma- 
ture at from T5 to 80 years of age, and seldom live more 
than 100 years, but Che Wbit^ Oaks are Dot fit for 
sawing into lumber until they have passed 12S years o( 
age, and moat of the large valoalle trees are much older 



The planting of chfap. 



: - growi 



' willoT 



UOS. Variable toliacs of the mon that one almost de- 
Oak.— Pin Oak type. spairs of the time when 
such strong and eipres- 
Bive trees as Oaks shall be planted. There is little diffi- 
culty in the planting of Oaks If one secures nurser)"- 
grown stock. They grow more elowly than some other 
trees, but what they tack In rapidity of growth they make 
up In character and foliage color. If quick elferts are 
wanted, some fast-growing tree may bo planted with 
them, to be removed as the Oaks need the space. Some 
of the species grow nearly or quite as rapidly as hard 
maples, when young. Other species are mere bushes 
and make an excellent boriler-nia»s on the farther side 
of large grounds. Of such Is the native Scrub-Oak 
iQuircat ilici/oliaj ot the eaiitem states. The native 
species are usually the best for any region, from the 
fact that (hey are adapted to climate and soil ; and 
then, a feeling for common native plants Is an indica- 
tion of the highest appreciation and of the keenest re- 
sponse to the conditions in which one liven. 

For a full sketch of the kinds of Oaks, see ^uercMi. 
L. H, B. 

Among the native deciduous trees of the eastern 

either in economic value or for ornamental planting, 
than the various species of Oaks. Hardiness, ' ~ 
gevlty, beauty of foliage and fruit, eiemptli 
injurious attacks of disease or Insect pests. 



and clay 



n the 

strength and durability of the lumber are among their 
especially valuable characteristics. The family of Oaks 
is a large one. but they mil and vary so much by 
natural hybridisation and geographical variations that 
their botany is puisllng to all but the most astute 

anists who attempt their study Hod Ihem an iuterestlug 
but difficult family to Identity. A sprig from a tree 
which Is probably a hybrid between the willow and Pin 
Oaks, Fig. am, Is a fair sample of the kind ot Tarlalions 
which are frequent In Oak forests. Experienced woods- 
men, who are quite familiar with all the Oaks In their 
neighborhood, find that, a fei* miles from home, on dif- 
ferent soil and elevation, they meet with varietal differ- 
ences of bark, foliage, fruit and general appearance of 



The White Oak, found naturally on low li 
soil, Is unquestionably the patriarchal arl~ 
native trees of the eastern U. S. While i[ is a sorrow- 
ful fact that nearly all the tall forest Oaks with large 
trunks have fallen before thomarchof human progress, 
still there are a tew venerable specimens left, with very 
large, spreading heads, but whose trunks are so short 
as to have little commercial value. These have un- 
doubtedly stood for several centuries, and are still in 
nnimpalred strength and vigor, being typical speci- 
mens of the natural development of their species when 
allowed time and room tor growth In open clearings. 
One notable example Is a White Oak in the Friends' 
graveyard In the city of Salem, N. J. Its trunk Is 19 ft. 
in circumference 3 ft. from the ground, and Its branches 
cover an area 118 ft. in diameter north and south, and 
105 ft. east and west. Another specimen in North Mt. 
Morlah Cemelerj-. In Delaware counly, Pa., In the sub- 
urbs of Philadelphia, measures 2S ft. 4 In. In ciix^umfer- 
ence of trunk a foot above ground, and SS ft. 4 in. at 3 
ft. above ground, the branches spreading 96 and 106 ft. 
In diameter. 

A few years ago one such white Oak was mthlessly 
destroyed near South Glastonbury, Conn., by its vandal 
ownertor the value of the fire-wood it confined. These 
trees were no doubt well 
established In the soil be- 
fore Christopher Colnmbun 
discovered America. Such 

be protected by law, and i 

nappre ' '■ " 



taught to regard such v> 



motive. 



old pasture Oak Is 
wn In Pig. 150C. 
onsldered from a gar- 
It. the Oaks are among pieid-n 



; and slow of growth, fur many years almost barred 
from cultivation, but experiments made within 
>asf 30 years have done much to correct this popu- 
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OAK 

Ur prejudice, &nd have HhowD that by using good trees 
and by glTiiig proper aubaequent care and attention, 
Oaka wiU (crow as easily and develop aa rapidly as 
manyolherspeciea, and are very satisfacWry. A Pin Oak 
in the grounds of the writer, about 65 years old, is more 
than TO (t. in belsht, 60 ft. In spread of branches, and 
11 ft. Id oircumforence of trunk 3 ft. from the ground. 
A Swamp White Oak in the aame lawn is about 60 years 
old, and is SO ft. In height, 64 ft. in spread of branches 
and 7 ft. Id clrcamterence of trunk 3 ft. from ground. 
These Irefs are growing on a rich, sandy losm, which 
Is well drained by a substratum of gravel and sand. 

A notable object lesson in the use of Oaks In oma- 
meotal planting la found In Fairmaunt Park. Philadel- 
phia, Pa. After the close of the Centennial Eihibition 
which was held there In 1876, the buildings were 
removed, the grounds cleared, and from ISBO to 1B84 
thousands ot Oaks were planted in this aectloD; a ma- 
jority of them Pin Oaks, but Interspersed with them 
While, Swamp White, Bed, Scarlet, Black, Cheatnat, 
Willow, Bur, Shingle, etc., aa well as maples, ash. lin- 
dens, elms, poplars, buttonwooda and aome othera. 
These Oaks are now from 20 to 40 ft. high, and from 2S 
to 3>< ft. In circumference measured at 3 ft. above the 
ground, and are equal or superior in aiie and develop- 
meat to most of the other trees, which were planted at 
the same time, excepting Carolina poplar and button' 
wood. These trees are on level land and In heavy clay 
soil, which appears to be a favorite condition for most 
ot the larger growing species of Oaks. Pig. 1507 may 
•uggest an Idea of the remarkable progress and devel- 

years. There are few trees eveo among chose which are 
considered fast-growing varieties that will show better 
._ g symmetrical developments " 
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If eeedllug Oaks are taken up when one or at most 
two years old. transplanted every three years, and 
well cultivated on good land, they will form Ane trees, 
with root systems which can be moved with but little 
risk until they attain considerable alse, bat uutess they 
have had such culture, the transplanting of any but 
very small trees is usually nnaatlsfactory. Attempts at 
moving trees which have stood too long without trans 
planting or which have grown without cultivation have 
generally resulted in failure, and such experiences have 
oatued the prejudice which taas prevented their more 
general use. Under favorable circumstances moat Oaks 
are rapid growers, but unless conditions are favorable 
their roots do not become readily reestablished in the 
soil after transplanting, and tor this reason they ore 
often slow to st^rt Into vigorous growth. For this rea- 
son Judicious nursing, with plenty of manure and water 
and cnltlvaUon of the soil, will be abundantly rewarded 
by shortening the period of convalescence. 

While many soft-wooded trees transplant more readily 
thou Oaks and will grow more rapidly Immediately 
after transplanting, still the Oaks will in time outgrow 
most ot them, and will iie In their prime when many of 
the companions of their youth are declining or gone. 
The best Oaks for planting In the northeastern and 
middle section of the U. S. are White, Swamp Wbite, 
Mossy-cup, Scarlet, Pin, Red, Willow, Laurel or Shin- 
gle and Chestnnt. Of these the Pin is at present tbe 
most popular, because it develops quickly a thick, com- 
pact head, forming a beautiful symmetrical tree while 
quite young; but after it la 25 or 3D years old the in- 
terior branches of this dense head begin to die and a 
(angled mass of dead brush soon accumulates. Unless 
this is removed (and it is not an easy task), it gives 
the tree a neglected and nnslghtty appearance. Other 
species of this type have thix tendency also. The White 
and Chestnut Oaks and their allies have more spread- 
ing branches, are more open-headed, and are not sub- 
ject to this objectionable characteristic, but they con- 

Bvmmetry of form, for centuries. 

Plate ZXI shows a group of Oaks familiar to many 
who have traveled between Philadelphia and New 
York via the Pennsylvania railroad. The trees stand 
about 100 yards north of the railroad track In a field a 
quarier of a mile east of a small station called Anda- 
lusia, 7 miles west of Bristol. The large tree ia a Wbite 



, 5 ft. In circumference 3 ft. from tl>« 
ground, with branches spreading 78 ft. in diameter. It 
is a typical specimen ot the habit ot this tree as it 
grows in open land. The middle tree Is a Pin Oak prob- 
ably 50 or 60 years old. It has several dead branches 
and la evidently declining. Thaneitlree Isa Willow Oak. 
Tbey stand In heavy clay soil on rather low land, but 
not swampy. There are numerous fine specimens of 
Oaks in this locality, which for many years have at- 
tracted the attention of travelors. The Black Jack and 
Scrub Oaks, which aa bushes and small trees cover 
large areas of the aandy belt stretching along the At- 
lantic coast from Liong Island to Florida, and the Rock 



Chestnut and other species, which find subsistence on 
the steep and rocky Idii-sides of the eastern states, do 
not often attain large size. Nevertheless their presence 
is of great economic value in covering barren wastes 
with vegetation, where few other trees can find enough 
to support life. In many other situations these dwart 
Oaks are admirably adapted tor producing desirable 

The "grand old Oaks of England "have been admired 
and venerated for centuries, but in this counter the 
American Oaks are far snperior to any ot the Euro- 
pean speciea, as they develop faster and are more en- 
during. Qtiertui Jiobur, which is the European spe- 
cies most commonly planted in this country, appears lo 
be short-lived here, usually declining before It reaches 
50 yeara of age. 

Everywhere In the southern states the LIve-Oak is 
popular (Fig. 1S08). It is associated with every old 
plantation. It is the characteristic tree of the country 
frimi the Carolines south and west. 

Saudil C. Mooh. 

OAKtSIA (Wm. Oakea, New England botanist). 
Idliicta, A genus of 2 species of American hardy per- 
ennial herbs,liavlng the graceful habit of such choice 

the 

woods 11 grows about i 
pendulous, yellow, 0-parted fis. about M in. long. The 2 
kinds can be transferred from the woods. 0. leatili- 
tolia Is also offered by a few dealers In bardy plants. 
It prefers a rich ligbt soil In a rather moist, partially 
shaded position, and Improves greatly under cultivation. 
The Oakesias can be easily told from Uvularias by 
their leaves, which are merely sessile inalcad ot per- 
foliate, i. e., the base ot the leaf does not surronnd the 
stejn as it does in Uvuiaria. Oakesias were formerly 
placed in Uvuiaria. but In 1879 Watson removed them, 
largely because of the seeds, which are brown and 
nearly spherlcsl In both groups, but in Oakesia Uiey 
have a very much swollen, spongy, hrown ridge, while 
In ITvularla tbey are covered by a thin white aril (an 
appendage growing from near the point where the seed 

fis. tew. solitary on short pedicels oppoalte the Its.; 
segments without callosities : capsule membranous, 
elliptical, Bcutish at each end, very tardily dehiscent: 
lv». more or leu- rough on the margins. 
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HUilllAIiA, WMs. Stem once forked: Ivb. oblong- 

lanoeolBte, Kute at each end ; margins minutely sca- 
broaa : capsule borne on a distinct stipe. Canada to Fla. 
•ndArlt, B.M.1402. L.B.C. 13:1263. G.W.P. 16. D.61. 
P. W, Barcut and W. M. 
OAT. A-vina lativa. 

OBEUSCABIA. See Ltpachys. 



ISM. Tha wlde-ipranllnE Llv« Oak of the Sootli. 
(Sae Oak, pace lllLI 

OOHFA (old Greek name tor t, irlld pear, which some 
of these plants were thought to resemble In foliage). 
OeknAcea. O. mullifJora le a cool greenhouse shnib 
cult, by > few fanciers for Its remarkable appearance 
when in fruit. The fls. &re yelloff, appear in sprinf:, 

mlnating short lateral branches. The hlossoma are 
short-llTed, but the calyx is persistant. Its 5 sepals are 
greenish In Bower, but become abright red in fruit. The 
receptacle increases until It becomes an inch or so thick, 

gobalar and bright red. Upon it ore borne hlnck seed- 
» bodies, wblch are the carpels. The red and black 
make a One contrast. This rare plant is best prop, by 
cnttings struck In antumn. It Is cult. In America, but 
DDt advertised. 

Ochna Is a genus of about 25 species of trees and 
shrubs from tropical Asia and Africa; lys. decidaous, 
alternate, minately serrate, leathery, shining : fls, yel- 
low, rarely Ereenlah, Jointed to the pedicels; sepals G, 
oolored, linbrlcate, persistent ; petals 6-10 ; stamens 
indefinite; anthers opening longitudinally or by pore- 
like silts : ovary deeply 3-10-lobed ; lobea I-celled, 
l-ovoled; styles connate; drupes 3-lD, sessile. 

mnltUUra, DC. Glabrous shrub, 4-e (t. high: Irs. 
Dhlong.elliptlcsl to oblanceolate-oblong: petals sessile: 
anthers as long as the filaments, opening longitudinally: 
■epals In fruit about 4 lines long. Upper Guinea. 

G. W. OuvKB and W, M. 

Oclina mullitlora Is a remarkably handsome shrub 
for conservatory decoralion. It Is usually regarded as 
a stove shrub, but has done irell with us In a green- 
house temperature of 55° (min.). It has a unique effect, 

out. The drupelFtH ere black, making a xtriklng contrast 

one of a spindle tree. In a good bottom heat, seeds ger- 
minate In a month, and make neat little plants In a 
year. We have not been so fortunate with cuttings. 
Unfortunately for us, cat -birds approprlntcd all the 
berries as soon as they became ripe. They entered 
tbrough the open spaces in Ihu annex to our conserva- 
tt-ry- T. D. Hatpibld. 

6CJMV11, See Batil, 

OCOIILLO. Fouquieria uplnidtai. 

ODOHTASiVIA (Greek, toothed fftandi). Apory 
v/tceci. Here belongs the fine tropical yellow-fid. 
rllnibcr sold as Dipladenia Barriiii, which rivals In 
beauty the well known greenhouse Allamanila!>. The 
fls. ore fragrant, about 3 in. across, funnel-shaped, with 
5 rounded, spreading lobea, and are more or leas 
streaked with red in the throat, at the base of the lobes, 
andon the back of the tube. ThetreatmenI which George 
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HcWiUiam has given Dipladenlas with auch good results 
(see DipladiHia,Vo[. I) should be attempt^ for Odon- 
tadenla, but O. ipecioia perhaps grows at lower alti- 
tudes, and may require the treatment usually given to 
hothouse vines. All Odontadenlas have yellow fls., 
while Dipladenias are yellow only In the throat. 

Odontadenla Is a genus of about S apecles of tall, 
shmbby, tropical American climbers : Ivs. opposite ; 
cymes loose, usually ample, rarely (ew-fld. and scarcely 
branched: calyx 5-parted, the lobes remarkably blunt or 
rounded; eorolla-lobea twisted in the pointed bud, over- 
lapping to the right and twisted to the left; stamens 
fliod at the top of the narrow part of the tube. The 

Snua Is distinguished from Dipladenia by the shape of 
B calyx-lobes and by the cup-shaped gronp of toothed 
glands below the pistil. 

tpcdAia, Benth. {Dipladlnia Sdrriaii, Hook.). 
Shrubby, branched climber: largest Ivs. 10-15 by 4-5 
in., oblong, tapering, scarcely leathery, feather-veined, 
often purplish beneath; petioles stout, scarcely 1 A. 
long: racemes axillary and terminal ; pedicels red, often 
I In. long, curved downwards: corolla-tube with a round- 
ish base about H In. long and thick, then suddenly con- 
■trlcted, then gradnally widening into a fuunel-sbaped 
a. Bnuil, Guiana. Trinidad. B.M. 4S25. ^T. M. 

ODOHIOOLdBBDlI (Greek, looth-toHgut; In allusion 
to the crest on the labellum). Orchidieea. A genus 
of orchids embracing about lOO species, natives of the 
higher regions of the Andes from Hexlco and Guatemala 
to Colombia and Bolivia. On account of their hand- 
some flowers these plants are among the most favorite 
orchids of cultivators. O. crijpum is one of the finest of 
all orchids. 

Plants epiphytic, with short rbicomea and 2-lTd. 
pseudobutbs, often with sheathing leaves at the base: 
fls. in tew- to many-fid. racemes or panicles arising from 
the base of the pseudobulb; sepals and petals spread- 
ing, free, or the lateral sepals rarely somewhat united 
at the base; base of the labellum ascending parallel to 
the column and sometimes adnate to the latter; lateral 
lobes small, often erect; middle lobe large, spreading, 
variously shaped ; column clavate, narrowed at the base, 
longer than in Oneldium, 

This genus Is closely related to Oncidium and Mll- 
tonia, some of the species of the latter being generally 
cultivated as Odontoglossums. These two genera are 
easily distinguished from Odontoglossum by the label- 
lum, which expands directly from the base of the col- 
umn. There la perhaps no genus of orchids In which 
the species are more variable and more closely related 
than in Odontogtoasum. Numerous varieties connect 
the species by intermediate links, and the occurrence of 
many natural hybrids makes the limitation of species in 
this genus almost impossible. However much this may 
add to the perplexity of the botanist, it gives the genus 
on additional horticultural value and intereft resulting 
In the production of numerous garden hybrids and in 
the selection of many varieties, one species, O. critpum, 
having over a hundred named kinds. 

Heinrich HASaSLBBINa. 

Odontoglossums follow the high western mountain 
ranges from southern Mexico to southern Peru, and 
usually grow at great altitudes. With few exceptions, 
they are found in extremely moist situations where the 
annnal rainfall Is excessive and the temperature more 
or less even and cool throughout the year. 

The extreme heat of our summer Interferes somewhat 
with the culture of Odont-iglossums in America, espe- 
cially those of the O. crisp<iin section, and it is neces- 
sary to use every precaution during that seB!ii>n to 

A lean-to or half-span roof structure of northern ex- 
posure, protected by a brick or stone wall on the south 
side, and with ample means of vcDtilstlon, is best auited 
to Odontoglossum culture. Moreover, it should be pro- 
vided with rolling shades elevated on framework IS or 
20 In. above the glass, to afford abundance of light, free 
access of air and requisite shade, with the addilloiml 
assistance of keeping down the temperature in summer. 
The interior Is best fitted with solid beds, if possible, 
iiut benches of stone flags or wood covered with ashrs 
or gmvel an inch or two deep will answer very well. 
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These, with the floors, should be hosed down two or 
three times daily, to keep the house as cool and as 
moist as possible. 

Ventilation is highly essential at all times, especially 
in dull or wet weather. When the atmosphere is over- 
charged with moisture, the quantity must be governed 
by outside conditions. Top ventilation is most satis- 
factory, because it allows the heated air to escape, gives 
less direct draft on the plants, and does not have the 
drying effect produced by side currents. 

The temperature during winter should never rise 
above 65^ F., even with mild sun heat, and may fall to 48° 
or 50° at night, or even lower, without injury; during 
summer it must be kept as low as the outside tempera- 
ture will admit. Fire heat should be dispensed with as 
early as possible in spring. 

Odontoglossums do well under pot culture, excepting 
a few, such as O. Londesboroughianum and O, eoro- 
narium, with long creeping rhizomes; O. citrosmum, 
which has pendulous flower-scapes, and some of the 
smaller growing species, such as the O. Rossi section, 
which are more easily cared for under basket culture. 

Repotting should be attended to in October and No- 
veml^r, never during the summer months. Chopped 
flbrous peat, live sphagnum and clean decayed leaves 
in equal quantity, well mixed together, a£Ford a very 
satisfactory compost. About one-half of the pot space 
should be devoted to drainage of charcoal or broken 
potsherds. The plants should be firmly potted, leaving 
the surface slightly convex, thus elevating the base of 
the plant a little above the rim of the pot when finished. 

The O, crispum section, which includes O. Coraditiei, 
O. gloriosum, O, tirrKosum, O. luteo-purpureumt O, 
Peseatoreif and kindred species, require an abundance 
of water at all seasons ; in fact, the compost should 
never dry out, and judicious light overhead syringing 
once a day is beneficial in bright weather, but on very 
warm days it should be applied in the evening, at the 
same time allowing free ventilation to ensure good 
atmospheric action. Weak liquid cow manure during 
the flowering period Is also of assistance. 

Species of the O, grande section do not require as 
much water at the roots as the O. erispum type ; the 
compost should be allowed to dry out frequently. They 
are also benefited by a little sun during winter. 

O. eUrosmum is an exception to the genus as regards 
temperature, and should be grown 10° warmer. It does 
very well in the Cattleya department, enjoys a good 
supply of water at the roots at all seasons, and may be 
easily induced to flower freely by giving it a sunny loca- 
tion during winter. 

Very few of the species can be satisfactorily propa- 
gated by division ; the trade depends principally on 
fresh importation. 

Among the worst enemies of Odontoglossums are 
slugs and the small shell snails. They destroy the ten- 
der flower-scapes, often attacking them even in the leaf 
sheath. A piece of cotton wrapped about the base of 
the pseudobulb will afford a means of protection, and 
many may be caught by distributing bits of apple, 
potato, or saucers containing dry bran freely among the 

{>lants. Look them over morning and evening with a 
antem. 

For other cultural notes on Odontoglossums, see 
Orch. Rev. 4:22. Robert M. Grbt. 

Cool Odontoglossums, —Tlie management of the tropi- 
cal Odontoglossums found in high altitudes is one of 
the most difflcult and fascinating problems in orchid 
culture. Nearly all American collections of them have 
decreased and have had to be refreshed from the tropics. 
The collection of H. H. Hunnewell, at Wellesley, Mass., 
has long been noted, although it has decreased in the 
last twelve years. The undersigned has been asked to 
give an account of the methods by which F. L. Harris 
long maintained this fine collection with perhaps less 
decrease than in any other collection in the country. 

The great problem, of course, with these plants is to 
keep them cool enough in summer. The difficulty will 
probably never be wholly solved until the advpnt of 
artificial refrigeration. Shading alone is insufficient. 
The best principle to take advantage of is the coolness 
produced by the rapid and excessive evaporation of 



water. An example is the wet rag wrapped around a 
canteen in a hot desert, which keeps the drinking water 
cool. 

How to produce a great and constant evaporation Is, 
then, the particular problem, and Mr. Harris' device 
was an exceedingly ingenious one. Back of his Odon- 
toglossum house he had a brick wall covered with Eng- 
lish ivy, and he had water dripping over the whole vine 
during hot weather. This gave him an extraordinarily 
large evaporating surface. 

In general, it may be pointed out that the conventional 
water pan gives a relatively small evaporating surface. 
A gravel bed yields a far greater evaporating surface. 
As an illustration, the undersigned would cite his own 
experience at the Buffalo Botanic Garden. There was 
a house built for Victoria regia-Knd other tender aquatics, 
which was unoccupied during winter. An attempt was 
made to utilize this space in gnrowing palms. The water 
tank was boarded over for the palms, but the water 
below did not furnish enough atmospheric moisture for 
the palms, and they had to be removed. The trouble 
was that the water in the big tank, being colder than the 
air, actually acted as a condenser. The next winter the 
tank was again boarded over, but the water in the tank 
was drawn off and the floor covered with a 6-inch layer 
of gravel. The results were entirely satisfactory. 

J. F. COWELL. 

With Odontoglossums we have had good results the 
past season by using what we call the Cookson formula, 
recommended by Mr. Norman G. Cookson in the** Orchid 
Review "for May, 1899. The formula is as follows: 
Three ounces of potassium nitrate and 2 ounces of am- 
monium phosphate, dissolved in a 3-gallon iar of soft 
water. In watering any orchids when making their 
growth, or when flowering, 1 ounce of the solution is 
added to each gallon of water used. In the experience 
of the writer, the above mixture is the best food met 
with for cool orchids. In time it will probably bring 
the plants into such a vigorous state that they will be 
able to stand our hot summers without so much suffering. 

A. J. NewelXi. 
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Synopsis op Sections. 

A. Fls. yellow f variously spotted with brown f crimsonyetc. 

Section I. Ground color of the labellum yellow. 
Species 1>14 

Section II. Ground color of the labellum white, 
rarely pale yellow or changing to yellow. Species 15-28 

AA. Fls. white, sometimes shaded with rose or cream, 
never with a bright yellow or greenish yellow 
ground color. 

Section III. Plants not dwarf: fls. numerous, in 

branched panicles much exceeding the Ivs 

Species 29-34 
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SeeCion IV. Plants manifestly of dwarf habit: 
fls. t«w, in Blender racemes, with the Bupe (and 
often the whole Inflorescence) shorter than the 

Its., rarely exceeding them Species 3S-14 

AAi. Fl>. dark fHTple. 

Section V. Fla. namerous, small, In large, 
branched panicles Species 4S 

A. LahellMm renili>rm, lar- 
ger than Uit rest of l\e 
ttower I. LondMboTonBhUmim 

A. Labellum oblotig or fan- 
thaped, iharler than 
tht lepalt: aper 
Tvuttdtd, tmarginalf. 



B. Apex roundtd or tmar- 

C. Sepalt lub-rolund 2. brtTdoUlUB 

CC. Sepali oblong le tanceo- 

lait. 

D. Column trith t blunt 

auriclei 3. gTMid* 

4. Bohllapnlaiiaiii 
PC. Column with t eirrhoiii 

Itelk S. Inileayi 

BB. Apix atule 6. OonuUnel 

7. Undlvyanim 

AAA.Labtllum varioutly 
ihaped, fimbrialfls 
tootlied, and hanitig a 

pectinatt rrett 8. lnt«0-7 

9. taostDin 

AAAA. Labellum triangular or 

trinngutar  oblong, 

long-acitminatt 10. Habraiomn 

11 '  

±±.ji.xi.,Labtllumlan«tolate,eor- 

B. 6'Dlumn vith rhomboid 

Kidtjs 12 

BS. Column icith t lubalalt 

ttirnt at aptx 13. KlorlocniB 



1. LondMbaroQKblbinm, Relchb. f. Psendobnlbs 
roundish orate, 1-2-lrd.; raceme 3-fi ft. long, bearing 
as many as 3D Bs.: sepals oblong, nndulat«, apleolate; 
petals obtuse, apleuiate, wider; both light yellow, with 
many abrupt, narrow, concentric brown markings: 
..._ A. _i .i^g labellam extending beyond the sepals, over 
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blotched and barred with deeper yellow mostly on the 
lower half of the segments. Autumn. Costa Rica. 
a.C. IS6S; 1082; II. 25:269. F.S. 17, p. T6.-Riji<emb1cs 
a small pale O. grande, but Bne for summer flowering. 

B. til*lasTi,I'lndI.(0>K{(Ii>imin>lcayi,Barker|. Lv«. 
leathery, oblong, sborter tban the raceme : fls. 3S-1 In- 
aerOBB, yellow, spotted with brown, borne in a stiff, 
erect raceme; sepals and petals oblong, undulate, nearly 
equal ; labeilum shoner, ovate, retuse, sagittate and 
tuberculate ut base, orange- yellow, spotted with reddish 
brown. Oct.-Dec. Mer. F.S. 1:49. Gl. 39, p. *74.~ 
Free-flowering. Resembles O. grande. Var. iiiltndani, 
Reichb. I, Fli. larger, labeilum and segments clouded 
with brown, yellow only at the tip. Gn. 25:428. Q.C 
11.25:305. Var. iMpardlnnm, Hort. A highly colored 
form. BegmentB pale yellow, heavily barred with ehest- 
nut-brown. R.B. 14:61. 

6. Ooradliwl, Reichb. f. 10. Dindteyanam, Relchb. t. 
and WarsE.x O. eriapum, Llndl.}. A eupposed natural 
hybrid with the habit of O. criapum. Raceme arching, 
few-fld. : fls. stellate, 3 in. across, dark Bolfur color, wlUi 
few cbeBtnut-brown spots; sepals and petals oblong, 
acuminate, undulate ; labeilum shorter, oblong-acute, 
whitlah, with a large oblong red-brown blotch near the 
center and several smaller ones on the disk; crest 
3-tootbed on each xlde. Resembles O. Iriumphani, 
but of more slender growth. Winter. Colombia. 
Q.C. IST2:1D68; 11.24:200; 25:269 ; III. 26:313. -Var. 
1iDm,Hort. Amore robust var. with richiycolored 
lanlole much branched, 2 ft. long. Mexico. Var. 
KTandllldnim, Relchb. f. Fls. yellow, blotched and spot- 
ted with dark brown, large and handsome. Uolomhla. 

T. UndleTtnom, Reichb. f. and Warsi. Lvs. linear; 
raceniB lai: fls. 2-3 in. across, thin; sepals and petals 
yellow, blotched and striped with brown; lateral lobes 
of the laltellum small, white, with purple spots; middle 
lobe red-brown, tipped with yellow. Spring. Colombia. 
—A variable species, supposed to be the parent of many 
hybrids. 

8. IntM-pniptomun, Lindl. T.vs. enslfarm, narrowed 
at base: fls. showy, 2-3 in. across, in a n>bust horiiontal 
raceme; sepals ovate-oblong, undulate, brownish purple, 
with a yellow margin; petals similar, toothed and spotted 
with purple brown; labeilum quad rifld. cordate or oblong, 
fimbriate yellow, spotted with purple and rose; crest on 
the claw pectinate. Winter and spring. Colombia. 
O.C. 11, 21:565; 25:140. -Owing to its wide geographical 
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Autumn. Hex. I. U. 30:497. Gn. IB, p. 602. 
F.H. IST7:246.-A distinct plant resembling an Oncld- 
lum. Var. pardlnnm, Uort. Lip profusely dotted with 
brownish crimson. Gn. 10, p. 503. 

S. bnvUAllnm, Llndl. (O. coToninum.Hort.). Plants 
with leathery, ovate-oblong, upreading lvs. and erect 
racemes, about 1 ft. high, bearing 10-20 fls. 2-2H in. in 
diameter: sepals nubrotund - uneuiculale, undulate: 
petals similar, smaller; labeilum smallertban the sepals, 
cuneate-emarglnace. yellow in front, marked about the 
column with yellow and purple. with a 3toothed tubercle 
on the base. Colombia. l.H. 21:170. 0.0.11.24:177; 
111.18:489; 19:79. O.M. 34:819; 38:127. 

3. grAnde. Llndl. Babt Orchid. Fig. 1509. Pseudo- 
bulbs 2-lTd.: lvs. broadly lanceolate: scape few-fld., twice 
as long as the lvs.: sepals lanceolate, the lateral ones 
keeled, yellow, banded with rich reddish brown spots; 
petals oblong, broader, obtuse, Bubundulal«, apex yel- 
low; labeilum almost rotund, apex slightly emarglnate. 
yellow, banded and spotted with rusty blotches, and 
with a large-lobed tubercle on the claw. Autumn. 
Guatemala. B.M. 3955. F.S. 1:24-28. P.M. 8:49. 
Qn. 48. p. 219; 51:1105. O.C. 111. 17:41 {abnormal Qs.). 
— A magnificent species with halt-drooping racemes a 
foot long, bearing few large, brilliantly colored fls. 5-B 
in. In diameter. Fig. 1509 is redrawn from "The Garden." 

4. BeUleptrUnim, Relchb. I. (O. fviltagi, var. ma. 
crdnt/ium, Lindl.|. Fls. on erect racemes, pale yellow, 



scope, this species la extremely variable. A very mixed 
progeny has resulted from the crossingof this with other 

radiitnin, Hort. |/). radiitHm. Bolchb. f. I. Sepals and 
""'"' r. yellow, heavily spotted with dark brown; 
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labellTun expanded in fronts white, shading into a brown- 
ish blotch at baae. G. G. II. 25:76. Var. oriap&tnm, 
Reiehb. f . Front half of the labellum convolute into deep 
folds, fimbriate. G.G.III.5: 233. Not advertised. Var. 
■oAptrom, Beichb. f . Sepals creamy yellow, barred and 
washed with brown; petals broader- toothed, densely 
spotted with brown; labellum whitish. I.H. 18:73; 37:99. 
Not advertised. Var. H^Btriz, Hort. ( O. ffystrix, Hort. ) . 
Labellum much fringed, and crests very spiny. 

9. fftodtnm, Beichb. f. (O. ffdUH Lindl. x O. luteo-pur- 
piireum, Lindl.). Natural hybrid. Sepals lanceolate, 
straight, light yellow, with very large cinnamon-colored 
blotches; petals lanceolate, straight, finely toothed, with 
numerous small spots ; labellum almost circular, short, 
finely fringed, convolute, undulate, light yellow, with a 
semi-circle of radiating keels, some of which are fringed 
and in front of which is a horseshoe-shaped spot. 

10. HebrMonm, Beichb. f. (O. cristdtumt Lindl. x O, 
eirrhdsumf Lindl. ). Natural hybrid. Fls. 2% in. across, 
borne in a panicle; sepals lanceolate; petals wider, un- 
dulate, all prettily marked, lemon-yellow, whitish in the 
center and spotted with red-brown markings suggesting 
Hebrew characters ; labellum triangular or oblong, 
acuminate, erose-dentate, darker yellow toward the 
base, with a large maroon blotch and several smaller 
ones. Winter. Golombia. Gn. 21:339. G.C. II. 16:173. 
—Var. atpimm, Bolfe. Differs slightly from the type 
in its lax racemes of golden yellow fls., blotched with 
purple-brown. 

11. nuural&tiim. La Llave. & Lex Pseudobulbs 
ovate, 1-lvd. : Ivs. lanceolate, acute, 6-8 in. long: ra- 
ceme pendulous, loosely many -fid., longer than the Ivs. : 
sepids narrowly linear or lance-oblong, acuminate, 
brown ; petals ovate-lanceolate, acuminate, undulate, 
yellow, spotted with brown; labellum wide triangular, 
acuminate, crisp, yellow, brown-spotted, claw short, 2- 
crested: column white. Mexico. B.M. 6455 (not 4878, 
which is 0,eordatum, Lindl.). B.B. 26:30.— Fls. freely 
in June. Bacemes a foot long, with stellate fls. 3 in. in 
diameter. Var. iplAndens and var. rap^rbum are recom- 
mended. 

12. mirindimi, Beichb. f. Lvs. lanceolate: raceme 
stiff, 1-sided: sepals and petals lanceolate-acuminate, 
almost wholly red-brown, with yellow margins; label- 
lum linear-lanceolate, similarly marked, and having a 
few purple lines at base, callus homed: wing^ of the 
column rhomboid-serrate. Golombia. 

13. ffloridsmn. Linden and Beichb. f. Fls. pallid 
ochre, spotted with brown, paniculate; sepals and 
petals oblong-lignilate, acuminate; labellum lanceolate- 
acuminate, cordate at base, denticulate, about as long 
as the petals ; claw with a 4-lobed, 4-tbothed callus; 
column toothed below the middle. Golombia. G.G. 
1865:578; H. 24:680. 

14. odorAtnm, Lindl. Pseudobulbs 2-3 in. long, nar- 
rowly ovoid, compressed : lvs. 1 ft. long, narrowly en- 
siform : panicle sometimes 2-3 ft. long, copiously 
branched and many-fld. : fls. lK-2 in. across, dull 
golden yellow, blotched with brownish red ; sepals and 
petals similar, narrowly lanceolate, acuminate, waved; 
labellum hastate, lateral lobes short, rounded ; terminal 
lobe broadly subulate, narrowed, pubescent, waved; 
disk with 2 pairs of longitudinal, obtuse, erect teeth. 
Winter and spring. Mexico. B.M. 6502. G.G. II. 15:337. 
—Var. latemacnlitiim, Andr^. Fls. larger; spots purple- 
brown, larger and more intense. July, Aug. I.H. 17:39. 
Gt. 37, p. 492. Free-flowering. 

SECTION II. 

A. Labellum mare or less con- 

stricted in (he middle, fiddle - 
shaped, 

B. Column not winged f but having 

2 projecting horns at the apex. 15. oonstriotnm 
BB. Column winged: wings pectinate 
or consisting of few decurved 

spines 16. Hallii 

EBB. Columti winged: wings toothed 
or entire. 

o. Crest obsolete, 5-ridged 17. lave 

CO. Crest falcate-pectinate 18. WaUisii 



trlpndians 
Harryanum 
Nevadense 
Sanderianum 



ceo. Creitt of radiating keels toothed 

or entire 19. 

20. 

cccc. Crest a bifid callosity 21. 

22. 

▲A. Labellum with an ovate or oblong 
blade f often cordate at the base. 
B. Lateral lobes not upright: label- 
lum with a toothed crest 23. trlumphanB 

24. 
25. 
BB. Lateral lobes on the claw fleshy f 
upright: labellum with obtuse 

crest or none 26. 

27. 
AAA. Labellum hastate 28. 



aspemun 
onstatom 



oordatmn 

BictonienM 

haitUabium 



15. oonstrictum, Lindl. Lvs. linear-lanceolate, elon- 
gate: panicle long, slender, loosely branched: fls. 
1-1^ in.; sepals and petals nearly similar, oblong- 
lanceolate, acuminate, bright vellow, blotched with 
orange-brown; labellum flddle-shaped, with rounded or 
truncate, apiculate blade, white, with a rose-colored 
blotch on each side, toothed. Small-flowered, but a 
profuse bloomer, often bearing 4-6 many-flowered pani- 
cles 1-lKft. in length. Venezuela. B.M. 6736.— Var. 
oastAnemn, Hort. Spots on sepals and petals covering 
nearly the entire surface. I.H. 35:66. 

16. HiUii, Lindl. Lvs. a foot long, ensiform, narrowed 
at the base : scape 1-2 ft. long, with a many-fld. raceme 
of equal length: fls. 3 in. across; sepals and petals 
spreading, sub-similar, oblong-lanceolate, long-acumi- 
nate with recurved points, golden yellow, with trans- 
verse bands and spots of yellowish brown; labellum 
white, with a blood-red spot on the middle lobe and few 
spots on the lateral ones, erose-dentate, mid-lobe emar- 
ginate, with a short awn in the sinus, with 2 spinous 
crests on the claw. July. Ecuador. B. M. 6237. I. H. 
18:58. F.S. 17, p. 81. Q,C. 1865:962; 11.25:140.— The 
spots on the labellum are sometimes scattered. 

17. llBTe, Lindl. (O. Belchenheimii, Linden & Beichb. 
f.). Lvs. 6-10 in. long, oblong-lanceolate: sepals and 
petals oblong-linear, acute, plane, yellow, blotched with 
cinnamon; labellum smaller, white in front, violet on 
the upper half. Spring. Guatemala. B.M. 6265. I.H. 
6:213. B.B. 30:39.— Plants bear 4-6 strict, stout pani- 
cles, 3 ft. long, with numerous fls. 2 in. in diameter. 
Not much esteemed. 

18. WAUiiii, Linden & Beichb. f. (O. billulum, 
Hort.). Lvs. linear-lanceolate: sepals and petals ligu- 
late, honey -colored, marked with brown streaks : label- 
lum white, with a violaceous anterior part and marked 
with similar streaks at the base, with 3-falcate calli on 
the base. Decei^ber. Golombia. I.H. 18:56; 38:127.— 
Elegant, with slender, drooping, mostly unbranched ra- 
cemes, bearing few large flowers. 

19. tripftdia&B, Beichb. f. and Warsz. Lvs. 7-9 in. 
long, linear-lanceolate: raceme stiff, erect, longer than 
the lvs., 8-10-fld. : fls. 2 in. across, dull yellow-green on 
the back; sepals oblong-acute or subacuminate, dark 
brown, with yellowish green tips and bases ; petals simi- 
lar, with yellowish bands; labellum short, panduriform, 
as long as the segments, white, with rose-colored 
blotches, with about 10 keels radiating from the disk; 
lateral lobes rounded, crenulate ; central lobe subreni- 
form, erose-dentote. Peru. B.M. 6029. F.M. 1876:208; 
1880:407. 

Var. Knxrjkaum, Beichb. f . Sepals and petals almost 
blackish inside, tipped with light yellow, with a few 
similar marks at the base of the petal: labellum light 
yellow, with the base covered with rich mauve purple. 

20. Harrytonm, Beichb. f . Lvs. about 2, oblong-ligu- 
late, obtuse, 6-12 in. long: raceme up to 3 ft. long, bear- 
ing 6-12 large fls.: sepals and petals ligulate-oblong, 
acute, wavy, brown with irregular, transverse, greenish 
yellow markings; the petals project forward; labellum 
large, flat, undulate, somewhat panduriform, lower half 
white, changing to yellow; upper half brownish marked 
with mauve lines and having about 7 serrated crests : 
column with 2 very small toothed wings. Golombia. 
Gn. 33:633. G.G. III. 2:169. Same as var. of No. 191 
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21. HaTtdtllM, Relchb. f. Pseudobulbs ov>te. uuinl- 
tiate: I v«. linear -lanceolate, bue dutow. keeled: Bepals 
and petals Bimilar, UnceolBle, lonK-Kamiiimte, dark 
brown with a. ^Iden rauglD, outside dark green; limb 
ot the labellum wide, hastate, defleied, flmbriate, white- 
spotted; apex acatfl, sablDcurred, appendage on the 
claw bifid- Spring. Colombia. I.B. 17:15. Gn. 19, p. 
426; 32, p. &8S; 39, p. 250. Q.C. II. 10:161; S1:S01.— 
A showy plant, with ulender. arching, S-IO-Sd. p&nleleB, 
and fla. 3-l>j In. across. 

22. BuiderllUltun, Reirhb. f. ReBembMng O. JV^fiHi- 
diHtt, Fla. stellate; aepals and petals lanceolate, acn- 
mlnate, yellow, with numerous chocolate-brown mark- 
ings; labellnmcuQeate,paQdurifonn,aplculHte, toothed, 
wblte or palo yellow, with a purple blotch in front; 
lateral lobes erect. Early spring. Trop. America. -Free- 
Bowerlng. 

23. trldrnphaiu, Beichb. f. Pseudobulbs 3-1 in. long: 
Its. oblong-laoceotate, 1-1^ It. long: scape arching, 
branched and many-fld., 2-3 ft. long: ds. 3^ in. serosa; 
sepals and petals lance-oblong, subaeuminate, undulate, 
yellow, blotched with deep crimson-brown; labellum 
ovate, cordate, acute, toothed and undnlate, white with 
a roseate tip; crest of yellow or white teeth. March, 
April. Colombia. I. H. 16:609. (l.C. 1667:916; II. 
24:205; 25:141; III. 27:213 (var.). R.B. 18:121.. G.M. 
34:89. F. 1877:217. 

24. upiltnm, Keichb. f. (O. maevldliim. La Llave & 
Lex. X (^.£ojiii,Llndl.|. Natural hybrid. Lts. oblong, 
acute: raceme few-Ud.: sepals ligulale, acute, keeled, 
p^e yellow, mottled with numerous brown blotches; 
petals oblong, acute, mnoh broader, similar in color; 
labellum with a cordate, acute blade wholly wbitish, 
callus, toothed, yellow, with brown lines, pubescent. 
Feb., March.— Free. flowering. 

ZS. arUUtom, Lindl. Lvs. liDoaT'IanceoIate, a little 
shorter than the many-lid. scape: sepals and petals 
lanceolate-acuminate, yellow, spotted with brown; label- 
lum oblong-lanceolate, white; apex and margin brown, 
with purple Btrln, with a digitate crest on the disk; 
wings of the column semi-ovate or subquadrate. Peru. 
I.H, 17:3I.-Var. Dajionn, Keichb. Thin in eolor«d 
like the type, but the lip Is rhomboid, aplculate, ser. 
rate, and the teeth o( the crests on the labellum 
cross each other like the bristles on the nearly closed 
leaf of Diomta muieipula. 

26. ooiditnm. Lindl. Pseudobnlbsoblong, 1-lvd.: lvs. 
oblong, acute, S-8 in. long; fls. large and handsomf, 
with the sepals and petal n yellowish green, richly 
blotched with brown ; labellum cordate, acuminate, 
suboreoate, white, with a purplish crest at base and 
spotted with brown on the limb; sepals lance-linear, 
acuminate; petals broader and longer, undulate. Mexico. 
B.M.4878(aBO.maenIo(u»i). I.H.26:355. P.M. 13:147. 
On. 27:175. P.C. 3:I00.-S<em 2-3 feet high; tew or 
many, flowered. 

27. Biotonliiu*, Llndl. Pseudobulbs oblong, 2-3 In. 
long, 2-3-lTd.: lvs. 1 tt. long, ensiform, undulate, 
spreading: raceme 3 ft. long: Hs. 1>^ In. across; sepals 
and petals subequal, linear.lanceolate, greenish yellow, 
blotclied with brown; claw of the labellum bilarnellatc, 
blade cordate, acuminate, undulate, white or roseate, 
Aatumn. Guatemala. B.M. 3812 (as Zygopetalum 
jl/rJcaHum).— This was IheflrHtOdonloglosFiTim to reach 
England in a living stale. It Is free -flowering, but not 
an good as plants subsequently Introduced. Var. ftlbnm, 
Hort. Like the type, but labellum pure white Inatead o( 
wine-red; sepals and petals brown. l.U. 19:91. 

Var. Iplindeu, Ch. Ijem. Labellum ronc.lilac; other 
segments spotted. Sefms to be like thetype, with more 
pronounced color. I.H. 12:419. 

28. hutHlUnm, Lindl. Lvs. linear-oblong; scape 
\'/i-2 ft.: bracts long, decidnous: fls. numerous, large, 
handnome, varied with pale green, purple and white, 
fragrant; sepals and petals spreading, lanceolate, very 
acuminate, pale green, with transversB purple dofs and 
lines; labellum I " ' 



with a 



Hinged, purple. Sun 



. urple, 
( blarle: 
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A. Column tclllKivt ui'nnt 29. t 

AA. Columnicilli t iprtadiHg aaHi .30. SMTinm 

AAA. CdIumh plurieirrhoie ; itt 
mtnU tanceolale 

AAAA. Column Kith fimbrialt o 
toothed tuinga^ teamenta ovale 

rhomboid 33. wMto 



31. o 



1, Lind 



Lvs. 



long: fls. 2 in. acrosi. white, spotted with pale purple 
or violet ; sepals and petals very undulate, narrowly 
ligulate, the latter wider ; labHllnni rhomboid, aaaml- 
nate, cordate at base, crested, tomenlose. March, Apr. 
Colombia. J.B. III. 29:77. I.H. 40:170 (var. otiUsta, 
Linden A Rod.).— A distinct and beaiititul plant whosa 
fls. have been likened to large spiders. 



branched, bearing numerous slar-Bbaped fls.: sepals 
and petals 3 in. long, narrowly lanceolate, beautifully 
crenate-undulale, white. profuBeiy spotted with rose- 
purple; labellum sbaped nearly like the petals, shorter 
and broader, with 2 large rrests on the yellow base. 
May, June. Colombln. P.S. 6:591. G.M. 31:559.- 
Closely allied to 0. cirrAasum. 
31. drrhAtnm, Lindl. Pseudobulbs lanceolate, com- 

featliery: panicle often over 2 ft. long, drooping or ln> 
clined: fls. X in. across. Bnow-while, blotched with crim- 
son or brown, base of the labellum yellow, with brown 
lines at the sides; sepals narrowly lanceolate, ending In 
long, curved points; petals wider; labellum two-thirda 
the length of the petals, with 2 clliate lateral lobes and 
a narrow acuminate middle lobe. Apr.. May. Ecuador, 
Peru. B.M. tan. I.H. 25:301. Gt.11:l3H3. Gn. 9. p. 
101;16,p. 19. G.C. II. 5:501, 503; 9:181:25:12. P.M. 
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1876:223. — Thl« Bpecles aometimes produces stout few- 
fld. stemB, which should b« cnt to ssve the vigor of the 

32. Ennkariinmn, R«ichb. f. Related to 0. cHtpum ; 
Hopkla uid petals lanceolate, ooute, creamy white, 
bordered with violet aod spotted with brown, waved; 
labelinm rather narrow, oblong, angulor-lobed on each 
Bide o( the base, yellow at base, with few chestunt- 
brown blotches ; c«liaB rhomboid serrate. Colombia. 
G.C. 1873:105 ; II. 24:204, 748 (var. (Biifrne). J.H. III. 
30:4^ (var. jj)IOHlen(). 
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rose and having a large rose patch on the diak. B.M. 
58B7. 

Var. Libnuutuli, Eort. LabellumbToadl; ovate, bright 
ruby r^d, broadly edged with white; crest yellow; 
sepals and petals tinged with rose, with few red spots. 
Q.C. in. 24:147.-In American trade. 

Var. maenlitnm, Hort. Fla, white, spotted with pur- 
plish brown ; petals suborbicular, laclnlato-tootbed. 
Q.C. III. 16:248. 

Var. Kaila, Ed. Andrd. Pis. pure mhita, eicept a few 
red spots on the base of the sepals. I.H. 23:325. 

Var. Sthroidnl, Hort. FU. with I or 2 large and sev- 
eral amall, brownish red spots on the white aegitieata. 
Advertised In America. 

Var. TrUntt, Hort. (O. Alexandra, var. Triana, 
Hook.]. Doreal aepalawlth aslngle roseate spot; lateral 
sepals suffused and spotted with rose; petals pure white; 
labelinm with a targe 2-lobed spot. B.M. B691. 

Var. TeiUhUnnm, Hort. Sepals ovate, undulate, 
white with several browDiah crimaon apota; petals 
broader, color like the sepals but mostly In one large 
oeotral blotch ; marglosundulateand toothed. Q.C. III. 
l!799. P. 18S4!l77. 



151L Habit akatcb of OdootealBium crUpun. 

33. Ii6bile, Belchb. f, {O. Pttealdrei. Linden). Psea- 
dobolbs ovate, bearing two strap-shaped Ivs.: panicle 
2-3 ft. long, dllfuae, Iwaring numerous while, membra- 
naceous 0^. slightly tinged with rose : sepals ovate- 
oblong, slightly undulate ; petals almllar but much 
wider; labelinm cordate -oblong, pandurate, with a yel- 
low fimbriate crest and a few rose -colored snota. 
Spring. Colombia. F.S. 



of the flower bave large, crimson-purple 



paniclea. 

spots, di 

34. eriipiUU, Lindl. (O. BlinlU, Relehb. f. O. Alex- 
andra, Bttem.). Figs. lalOand 1611. Pseudobalbs ovate, 
compreased, about 3 in. long: ivs. linear, 1 ft. long: 
panicles rather short, bat attaining a length of 2X ft.. 
with few abort branches and crowded fls. " 



varloualy spotted nitt 
with rose, 2-3 in. across; aepala ov 
late, often undulate; petals ovate t 
and undulate-crlep ; labellum oh 
with teeth, wavy and crisp. Fls. a 



« to ovate- Ian ceo- 
rhomboid, toothed 
ng-ovate, fringed 
1 produced at any 



A. Stpali and petals timitarty 

Q. Pieudobulbi compTttitd and 

D. Labttlum white or colored Hit 

titepttali 35 

3H 

DD. Labeilum violet 37. KruDMi 

CC. Pieudobullt, tmooth, terete.... 39. 0«r*t«dil 

BB. Column tfith entire wingt 39. CtrvantMll 

BBS. Column tcilh tooHied or erenate 

o. Labellvm renifom 40. oitroiinom 

CC. Labellum otilonf •quadrate 41. pnlchelliim 

42. EgartDnl 
AA. Sepali and petal! diitlmllar in 

color 43. Boadl 

44. t>w\ 



. Reicbb. f. ((7. maxillAre, Hook.). 
Pseudobulba lang-ovoid: IvB. atrap-shaped, 10 in. long: 
fls. 2S in. across, 1-10 In a raceme; sepals and petals 
lanceolate, keeled, white, with a purple blotch at the 
base; labellum shorter than the sepals, the lateral lobes 
forming 2 acute recurved appendages on the claw, mid- 



sea«>n of the year. Colombia. F.8.16:1G52. 
241; 20:291; 21, p. 9S; 23, p. 210; 40, p. 596; 46, p. 149; 
B3, p. 297. R.B. 21:3. Ong. 6:24. J.H. III. 34:499. 
O.C. III. 21:363.379; 23:165,390; 25:67,179,187. A.F. 
13:34. F.E. 9:327.-Aa was stated In the Introduction, 
this apeclea has probably more than a hundred named 
varieties. Many besides those cited have been figured 
In horticultural and botanical works. Very few varie- 
ties are found in American trade Ilsta, but aome of the 
most distinct are given below: 

Var. Andtrtonlinnm, Hort. ( O. A ndenoniAnvm, 
Relebb. f.). Fia. cnamy white, with broad, longitudinal 
bands of cinnamon. F.H.1872:45. G.C. II. 24:680. 681; 
III. 17:739. -Listed in America. 

Var. apUtom, Ballantyne. Fls, very large; sepals 
and petals lacluiate on the edges, white, with rich choco- 
late-brown blotches. G.C. III. 15:375. 

Var. AahWDTtliiinnm, J. O'Brien. Fls. almost entirely 
Tose-pnrple. with white margins and a few white marks 
on the sepals and petals. G.C. III. 19:197. 

Var. OouTlUHnnm, Ed. Andr€. Fls. large, white: 

Cetals Irregularly toothed, with fen Hmall i-rimeon 
lotehea; aepala heavily blotched. B.H. 1888:132. 
Var. nttttnm, Hort. (O. Alexdndnr. var. galtatum. 
Hook.). Sepals linear-oblong, with several pale purple 
blotches; petals broader, sbnilarly spotted; labellum 
oblong-quadrate, contracted In the middle, spotted with 



die lobe trowel-ahaped, white, with a yellow base and 
an orange blotch. Summer. Mexico. B.M. 6144. I.H. 
30:480. F.M. 1875:158. Qn. 10, p. 443. G.C. II. 25:110 
{seed pod). Q.M. 39:117. 
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36. naboldlnm, Lindl. (O. maxiliare. Llndl.)- Psen- 
dobulbs 2-a-Ird.: IvB. oblong, scute, 9 In. long: scape 
■bout M long: m the Iva., 5-6-fld. : fla. 3 In. ncrosB, pure 
white, with the baaea o[ all the parts profusely Bpotted 
with browD I aepala membrBuaceoua, oblong; peta.la gimt- 
lar bat wider, all pubescent nt the baae; labellura with 
2 large, erect loboa on the yellow claw ; limb ovate, 
acute, dentiii«, pubescent. Mexico, at an elevation of 
10,00(1 ft. I,H, 6:200. G.C. 1867:572 and II. 25:597. 
Not B.M. 61M, which U O. Madrenae.-ViT. oandldD- 
lorn, Beichb. (. Sepals and petola pure white, with a 
brown blotch and a few spots on the la- 

bellum, G.C. 1867:710; II. 25:596. Var. r.^ 

gnttinmi, Relchb. f. Sepals and petals ''^ 

epotted to above the middle. I.H. 31:524. 

37. Erimerl, Relcbh. f. Paeudobniba 



dged, 1-lTd. : Ivi 
.road, keeled: aci 
r pendulous, 3-; 
meter; lepola and petals 



nd sharply 2- 

long, lj4-2in. 

.. loni;, inclined 

H In. in di- 

bequal, i ' 



er; ?up&iis &QU peiois Buoeqoaj, oo- „^ i 

broad white marglnB; label lum with ^V^ 
lut yellow eictLTBted claw bearing 2 \ 

<io^^ c^li; middle lobe aubqnadrate, 2- 
lobed, pale violet, with white >Dd brown 
streaks at baee. Coats Rica and Mexico. 
B.H. 5778. I.H. 32:562. F. S. 23:2469. 
U.C. 1868:98; U. 25:756. 

38. Oint«dU, Reichb. f. Plants small: 
Its. linearniblong, 
4-6 In. long, nar- 
rowed to a petiole; 



few-ad..-Ai 

across, white, with 
the base of the la- 
bellam golden yel- 

' md petals broadly 



™' ;.'the' 



sbellur 



rowed t; 



Bile; 



U13. 

dODtoffkwtum / 

dtfosmum. / 

■S» No. 40.) / 



is!], anriculate; 
middle lobe suborbicular, plane, 
deeply bifld. Feb. -May. Coala 
Rica. B.H. 6820. On. 26:454. 
a. C. II. 7:811 ; 25:757; III. 
19:77. 

39. CervintaiU, La Llave & 
I«T.(0.««m5niHdeeum,Llndl). 
Paeudobulba UBUally 4-angled, 
2 In. long, bearing a single 
oblong leaf 4-6 In. long: acape 
sheathed with lari^ bracts, 

as. 2 In. serosa, pure whito, with 
tranaverae streaks Ot red near | 
the bases o( the segments; se- 
pals broadly lanceolate to ob- 
long; petals ovate-rotund; la- 
bellum with a yellow claw; lat- 
eral lobea amall; middle lobe 
lurge, broadly cordate. FIs. 
produced in winter, very fra- 
grant and tasting several weeks, 
Mei. B,M. 4933. B.R. 31:36; 
33:34. I.H. 1:12. P.M. I2rl93. 
On. 19. p. 333; 32, p. 323. G.C. 
II. 15:753. P. 1881, p. 43.- Var. 
mtju, Hort. FIs. larger, with brighter s 
25:313. Var. dtMTtim, Hort. Fig. 1512. 
spotted Inside snd outside with bright red. i.n. do:w. 
Gn.32;617. J. H. III. 30:423. P.M. 1877:254. Vsr. An- 
dsnoni, Hort. FIs. white; base of the sepals and petals 

spots ot the some color. Mexico. 

40. dtrdimnin, Llndl. Fig. 1513. Paeudobalbs aiibro- 
tund, compressed, smooth. 1-lvd.: Ivs. oblong, obtuse, 
thick, somewhat Bhorter thsn the raceme: scape pen- 
dent. 8-12-fld. : fls. Isrge snd full In oulllne, 3 In. serosa, 
white to rose, with a violet labellum; sepals and petals 
oblong, obtuse; labellum unguiculate. renlfoim. May, 
Jane. Guatemala. P.R. 29:3. R.B. 21:265. F.S. 6:633. 
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Var. ilbnn, Veilch. Fls. white, except the yellow 
olaw of the labellum. On. 24:413. Var. matUiim, Le- 
malre. Fls. lose-colored, except the yellow claw of tho 
labellum. I.H. 2:59. Var. rAionin, Veilch. Blade of 
the labellum deep rose. Var. punat&tnm, Veitch. Pis. 
pale rose; aepala and petals spotted with purple. A 
variety called mizimnm is also advertised. 

41. pnlehillam, Batem. Fseudobulbs oblong, com- 
pressed, 2-lvd.: Iva. grass-like, rather stiff or rigid, 
9-12 In. long: Bcape weak, 6-7-fid.: Hs. white, exceptthe 
yellow crest of thelabellum; aepala ovate, acute; petals 
oboTate, acute, somewhat 
r ^ H /v undulate; lateral lobes o( 

' ^ ' ' '^^ the labellum triangular, 

middle lobe oblong, sub- 
quadrate, apex recurved; 
column very short, with 3 
fimbriate wings. Spring. 
Guatemala. B. M. 4104. 
B.R.27:48. -Easily grown. 



 fails 
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Bom. The flower-spiki 
suggest the lily-of-the-v al- 
ley. Fragrant. Var. mijni, 
Hort. More robust than 
the type, with larger fls. 
Var. Kiandllldrnm is 
listed. 

42. SgntonljLlndl. Like 
O. pulchelluM, hut with 
the fls. only half as large: 
labellum acute, not almost 
truncate, ezoavated at. 
the base and with 2 teeth 
Inflexed over th« eieava- 
tion. Guatemala. — This ts 
o( O. pulchellHm. 
Pscudobulbs small, much com- 
bout 6 in. long: raceme about as 
long OS loe ITS., ii-o-nd. : fls. 2-3 in. in diameter; sepals 
lanceolate, acuminate, cream-colored to greenleh yellow, 
with short bars of dork brown; petals white, with a few 
brown spots at base, oblong, obluae, revolule; labellum 
round-ovate, emorglnate, undulate, pure white, except 
the yellow claw. Winter. Mex. P.O. 3:129. B.R. 
23:48. B. 5.-222. On. 19, p. 366; 28:507. F.S. 20:2110.- 
Thia is an extremely varioble species, and probably In- 
cludes the forms cultivated as O. Ehrenbergii and O. 
DaKBotiianum, which are united with this species by 
some authors. The name mirjm has been applied la 
several varieties. Probably I.H. 1:30 (as O. HhrtH- 
bergii) and F.S. 8:846 (us O.EIirtnbergii = 0. apltnin, 
ex-lndei Kewensla) also belong here. 

Var, nibitasns, Carr. {O. liostii fnojio rubetcent, 
Hort.(. FIs. large; petals clear rose, with dark brown 
spots at the base. R.H. 1886:492. On. 28:507; 39, p. 
345. G.C. 11.21:345. 

44. DawsonUnnm, Reichb. t. (O, h'hrenbergii, Hort.. 
not Link, Klotssch & Otto). Raceme few-fid.: sepals 
lanceolate, subacute, rose-colored, blotched with crim- 
son to the apex; petals oblong, acute, pure rose; label- 
lum broadly ovate to subrotiind, crenulate; apex retuse, 
colored like the sepals; callosity with 2 teeth at tho 
apex. Meileo. G.C. 1865:1226; II. 25:469. F.S. 17, p. 76. 



45. £dwardl, Reichb. f. Lvs. 2 ft. long, strap-shaped: 
panicle aaberect, curved, 2 ft. long, the rachia bearing 
many horliontal branch) s covered with many rather 
small dork purple flowers : sepals and petals oblong 
to ovale-obtuse. rcflexed and wovy; labellum fongue- 
sbapod, obscurely lobed, with a prominent yellow lobu- 
late callus on the disk. Spring. Ecuador. B.M.6771.- 
A distinct plant, easily cultivated. 

SupplcmsntatT list of arnonyms and Imperfectly known 
klndi: O. AntBldidnum.— O. bliadum. Reichb. t. SfpslBand 
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— O, deUedtum.— O. Edgertonidnum is probably Egertoni.— 
O. KarwinMbii^ Reiehb. f., is probably a synonym of O. l»ve. 

— O. leopardXnum. See No. 5. — O. Phakendptis, Linden 
A Reiehb. f.— Miltonia Phalnnopsis.— O. Ratlii, Reiehb. f. 
— Miltonia Roralii.— O. apUndena.— O. vexUldrium, Reiehb. f.» 
Miltonia vezillaria. — O. Vietoriente and vars. album and sa- 
perbom.— O. Wdmeri. Lindl.— OncidlnmWarnerl.— O. Wartee- 
wetii, Reiehb. f. —Miltonia Endresii.— O. Weltoni, Hort.—MU- 
tonia Warscewlczii. Heikrich Hassblbrino. 

(BO6CLADE8. See under Dendrophylax, 

OmOTHfiBA (said to be Greek for tcine-scentinq; in 
allasion to the ancient use of the roots). Onagracece. 
EvxNiMO Primrose. Herbs, or sometimes shrubby at 
the base, with alternate simple or pinnatisect leaves and 
mostly showy fls., which are yellow, white or rose-color : 
ealyx with a tube prolonged beyond the angled or cylin- 
drical ovary, with 4 usually strongly reflezed lobes; 
petals 4, mostly obovate or spatulate ; stamens 8, with 
narrow mostly versatile anthers : fruit a 4-valved locu- 
Heidal capsule. The CEnotheras are mostly dry-soil 
plants and are chiefly North American. Some of them 
are South American, and Bentham A Hooker admit one 
plant which grows in Tasmania. The genus is poly- 
morphous, and there is consequently great dilference of 
opinion as to generic bounds. What is commonly re- 
garded as one genus is broken up into ten or a dozen 
genera by some authors. These minor genera are here 
treated as subgenera, for the group is fairly homoge- 
neous from the horticultural point of view, and an en- 
tirely new set of names in several strange genera could 
scarcely be forced on the trade. The Ghodetia section 
contains some excellent flower-garden plants, and some 
of the true (Enotheras make glowing displays of yellow 
in the border; but the greater number of the species 
are of only secondary importance to the cultivator. 
Amongst the best of the lK>rder-plant species are (E, 
frutieoaa, var. Youngiif (E. glaueay var. Fraseri, (E. 
caspitosaf (E, MissourienaiSj (E, apeeiosa. For a 
botanical revision of the North Ameiioan species, see 
Sereno Watson, Proc. Amer. Acad. Arts & Sci. 8:573 
(May 13, 1873). L. H. B. 

There is nothing special to say about the culture of 
CEnotheras except to note the tender kinds and the bi- 
ennials. All do well in ordinary garden soil, enjoying 
sunshine. They are easily, raised from seeds and cut- 
tings. (E. aeauHSf eximia (properly (E. ecespitoaa) are 
low-growing biennials which do well treated as annuals. 
They will not endure the winter. (E, MissourienstJi is 
a splendid trailer, with enormous yellow flowers, and 
seed vessels. It is quite hardy, and a fine rock garden 
plant. (E. biennis, the common Evening Primrose, is 
rather weedy, and only fit for the wilder parts of the 
garden. (E. biennist var. grandiflorOf is. a better form. 
<E, frutieosa and (E, Fraseri are two of our best 
border kinds, with stiff, branching stems. CE. linearis 
is a pretty little species, often naturalized but well 
worth growing. Ch lids' Mexican Primrose is tender, 
but makes a pretty plant for hanging pots. (E. speeiosa 
is a very fine species, but spreads so quickly by under- 
ground stems as to become a weed in favorable situa- 
tions: it is good for naturalizing in wild grounds. 

T. D. Hatfield. 

CEnothera is represented in Colorado by a diversity 
of specific forms which have been segregated into no 
fewer than six genera. Of these nearly lUl are peren- 
nial, (E, albieattUSf Pursh, being an interesting excep- 
tion. Of the perennials, (E. serrulata will bloom the 
first season from seed, and probably some others will if 
sown early. A few kinds are slow to germinate, notably 
lE.braehyearpa and (E, c<rspitosa, which usually pro- 
duce some plants the first season, but most of the seeds 
remain dormant untiTsthe second year. (E, brachyearpa 
includes two forms of^ specific rank, the typical form 
belonging to the western slope of the Rocky mountains 
and agreeing with Britton & Brown's description and 
illustration, but flowers 2 inches broad, seeds purplish 
black. The CE. brachyearpa of the eastern slope, so 
called by botanists and collectors, has flowers 4 to 5 
inches broad, capsule 1 V^ to 2 inches long ( I ) , broadly 
winged, seeds larger than of any other species, of angu- 
lar form, light brown. Foliage resembling that of (E. 
Mintonriensis and seems to be most nearly related to 



the latter species. The western type seems not to be in 
the trade. 

As to culture, most sorts seem to prefer a porous soil 
with a rather large proportion of sand, um ideal soil 
consisting largely of decomposed granite with some 
vegetable matter. They seem to be quite adaptive, and 
<E, brachyearpa, MiaaouriensiSf etc., are found some- 
times in stiff clay soil. An abundance of sunshine is 
natural to most sorts. j). jj^ Andrews. 



aeanlis. 17. 
albicaulis, 7. 
amcana. 20. 
biennito, 6. 
bifrona, 20. 
bistorto, 2. 
brachyearpa, 10. 
eaaspitosa, 18. 
Californica, 8. 
eheiranthifolia, 3. 
ChUdsii, 15. 
Dmmmondi, 6. 
eximia, 18. 
Fraseri, 10. 
frutieosa, 11. 



INDIX.. 

glanea, 10. 
glorioea, 21. 
irrandiflora, 5, 21. 
Lamarekiana^ 5. 
lAndUvi, 20. 
linearis, 12. 
maeroearpa^ 0. 
major, 11. 
marginata, 18. 
Mexican Primrose, 

15. 
Missonriensis, 0. 
Nivertiana, 20. 
ovata, 1. 
pinnatifida, 7. 



pnmila. 13. 
purpurea, 20. 
quadrivulnera, 22. 
riparia, 12. 
rosea, 16. 
roaeo'Olha^ 20. 
ruMeunda, 20. 
semilata, 4. 
speclosa, 14. 
taraccaeifolia, 17. 
tetraptera,.15. 
VeitehlanW2. 
vinoaa, 20. 
Whitneyi, 21. 
Yonngii, 11. 



A. Stigma capitate or disk-like, entire 

B. Calyx-tube filiform 1. Taraxia, below. 

BE. Calyx-tube ahortf obconic or funnelform. 

II. Spilsrostigma, below. 
AA. Stigma deeply 4-cleft or at leaat 4-toothed. 

B. Stamena of equal length. 

c. Calyx-tube ahorter than the ovary 

III. Meriolix, p. 1120 
cc. Calyx-tube uaually much exceeding the 
ovary. 

D. Seeda angled, horizontal in the pod 

IV. Onaora, p. 1120 
DD. Seeda not angled, aaeending. 

E. Fls. yellow, erect in bud: aeeda in t 

rowa in each locule V. CEnothera, p. 1120 

EB. Fla. whits or pink, drooping in bnd: 

aeeda in 1 row VI. Anogra, p. 1120 

BB. Stamena of uneqtial length. 

C. Anthera veraatile. 

D. Plant cauleacent {with atem). 

E. Fla. yellow. 

r. Seeda created VII. Meoapterium, p. 1120 

FF. Seeda not created VIII. Kneiffia, p. 1120 

ee. Fla. white, pink or reddish ' 

IX. Hartmannia, p. 1121 
DD. Plant atemleaa. 

E. Capaule with wrinkled wing-anglea 

X. Pachtlophus, p. 1121 
EE. Capaule with plane or entire wing-an- 
glea XI. Lavauxia, p. 1121 

cc. Anthera attached at base, erect or nearly 

ao XII. GODETIA, p. 1121 

I. Subgenus Taraxia. Stemleaa, uaually perennial: 

atigma capitate : calyx-tube filiform : capaule 
aeaaile, narrow to ovate, uaually not winged: fla. 
yellow. 

1. OY&ta, Nutt. Perennial, slightly pubescent: Ivs. 
ovate to lance-oblong, 8 in. or less long, acute, serru- 
late: calyx-tube sometimes 4 in. long, the petals less 
than 1 in. long and yellow: fl.-bud erect: capsule ^ in. 
long. Calif. 

II. Subgenus SpHiBROSTiGMA. Stem-bearing: stigma 

capitnte: calyx-tube ahort, inveraely conic or fun- 
nelform: capaule aeaaile, linear, not winged: fla, 
tfaHoua, 

2. M8t6rta, Nutt. One to 2 ft., the base decumbent, 
hairy and pubescent: radical Ivs. spatulate to lanceo- 
late and petiolate, dentate: stem Ivs. mostly sessile- 
ovate to narrow-lanceolate and about 1 in. long, dentate: 
fls. yellow, turning green, the petals (about K in. long) 
usually with a brown spot at the base: calyx-tube 1-3 
in. long : capsule % in. or less long, 4-angled, con- 
torted. S.Calif. 4 

Var. Veitchiiiui, Hook. More slender: radical Ivs. 
narrow-oblanceolate and long-petioled: capsule longer 
and narrower (1-1 5^ in. long) and little contorted. 
S. Calif. B.M. 5078. 
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3. chBirBnthlltUa, Hornem. Stems dcFumbent or u- 
cendJng, 2 ft. or more IaII, cviesoeat: Iva. thick, about 
1-2 in. loDK, brood-ovftCe to Inaceolste or tbe lower onex 
spatulBte, ttie upper ones becoming sessile, moal oF 
them entire: petals yellow, M-i^ in. long; capaule % 
In. or less long, curved, somewhat hairy. Calif. B.B. 
12:1040. 

Ill, SnBQBNDs Mebiolix. Slim-btarins: tligmadUk- 

tlke biil 4-toothtd; calyi-tabe ihoHtr than tlit 

ovary, inlarging upward: captule Uhhit or 

Htarly cylindrical, sttMilt: fU.ytlloic.axHlarg. 

i. Hrrolita, Nun. Slender, simple or branched. 

•boat I (t. high but variable In statare, nearly glabroutt 

* 9. linear to lanceolate, 



obovate, a in, lone, wnvy- margined. 

Ulnu., west and south. Biennial or 

perennial. Mn. 7:41. 

IV. StTBaturs Ohaora. Slrm-btar- 
ittg ! iligma 4-eUn ; taiyi-tabe 
tlongattd and cylindrical, en- 
larying at thi throat: eaptule 
linear-oblong to lonff -conic , 4- 
anglfd; flt.vrllov. opening in 

(l-finnif.-TRLKEvBMSoPBIll- 

S. blinnla, Linn. Couhon Evenino 
PbihbOBR. Fig. 1514. Tall, strong, 
simple or brancbinK biennial (often 
4-S ft.), closely pubescent or some' 
what hair;: Ivs. lanceolate to oblong 
to ovate -lanceolate, often 6 In. long, 
acute, remotely denticulate, the low- 
est ones petloled: calyr-tube 1-2 in. 
or more long: petals bright yellow. % 
Id. or less long: capsule pubescent or 
hairy, often 1 in. long. Generally dis- 
tributed, and now a common weed in 
the Old World. On. 26, p. 480.-The 
Qs. open aufldenly at Dightfall. It In a 
weedy plant and has little to recom- 
mend It to oultiTBtion, although it is 
offered by dealers. In France the 
thickened roots are mentioned as an 
edible vegetable, to be used after the 
manner of salsify or vegetable oyster. 
The root should be eaten, according to 
Vilmorin, "at the end of tbe first year 
of its growth." 

Var. ffrandltltoa, LIndl. {(E. La- 

IJM. Capnilisof marcfeidna. Ser.). Fis. much larger, 

■venlnB Prim- the petals I-2K in. long. Very showy 

nw* (X K)- when tbe fls. open. Commoner west* 

ward. B.M. 2068. B.R. 19:1G04. On. 

26, p. 4S2; 46, p. 64. 

V. ScBaiims (Enothiba. Stem -bearing: tligma 

deeply 4-clift; calyx-lube very long and tilHorm 
or linear; captule narrVK-cylindrie , obtiitfly 
4-angled, icilh numtroHi eerdi in £ rotrt in each 
locule: flt.]lelloir,tnoitlif thoicy. 

6. Drdinmondll, Hook. Fig. llilS. One to 2 ft., from 
an oblique or decumbent base, loosely pubescent: Ivs. 
lance-oblong or oblanceolate, acute, either gradually or 
abruptly tapering into a short petiole, entire or slightly 
toollied: calyi-tube usually 2 In. long and very narrow: 
Qs. Z-3 in. across, nocturnal, bright yellow, showy: cap- 
sule 1-2 in. long. Tcxu». B.M.3»UI.-rerbaps biennial, 

VI. Sqbqenos Anoora. Sttm-bearing; etigna deeply 

4-clcfl: calyi-liibf elongaled and enlarging up- 
trardt: captule oblong or linear: fie. Khite or 
pink, opening by day. 

7. albicaUli, Pnnih ((E. pinnall/ida, NuU.). Uiw 
(1 ft. or less tall) , stems white and shreddy, tbe branches 
ascending, slishtly pubescent or sparncly hairy; Ivs. 

Btrongly toothed, 4 in. or less long, sessile or nearly so: 
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fls. large (3 in. or less across), dinmal, white and fading 
to rose, the petals obcordste. Prairies, west. H.H. 
14:1142 |as (K. pallida]. 

8. CaliUmioa, Wats. ((E.albieadlit.vw, Caliltmica, 
Wats.). Smaller and buary- pubescent or villous, the 
stems only 3 or 1 in. long: Ivs. narrow -oblanceolate and 
acuminate, usually stalked, toothed or pinnatiHd: fls. 
often larger, fragrant, the petals lobed. <.!entral and 
southern Calif. 

VII. ScBGiNCS HiaaPTZRiUH. stem-bearing: ttigtna 
4-clefl: calyx-lube vei-y lotig and slender, en- 
larging at the lop: capiule rery broad and 
itrongly 4-icinged: fit. yelloir, sttowy, 

9. KiSMiailiiilll, e<ms (<E. mniToedrpa, Pnrsh). 
Low, with a hard base, tbe ascending stems usually not 
over 1 ft. long, usually pubescent: Ivs. thick. Tarytng 
from oval to linear to narrow-lanceolate, 5 in. or less 
long, acuminate, narrowed to a petiole, entire or re- 
motely denticulate: petals l-2>i in. long, very broad, 
yellow: capsule 2^ In. long and nearly as wide, broad- 
winged. Ho. and Neb. to Tex. B.M. 1592. On. 26, p. 
480. Ii.B. ISuT, p. 588. 



clab-fhaped, 4-aiiglrd or narroiely ,4-Hin9«l.- 

th. yelloic, diurnal. 
A. Plant more or leei glaueont, glabnHi$. 
lO. KlatiM, Michx. Erect perennial, 2-^1 ft.: Iva. ovate 
to ovate-oblong, 4 In. or less long, acute or somewhat 
obtuse, sessile, remotely denticulate: fls. large. In short 
leafy clusters, the calyx tube about % in. long; petals 
an inch long, more or less emarglnate; capsule oblong, 
broad winged, short-stalked. Va., Ky.. and south. B.M. 
I606.-Var. Friasrl, Torr. AOray l<E. Friieri.Punh), 
is a form with or ate- lanceolate often slightly pelleled 
Ivs. Southern sUtes. B.H. 1G74. 
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AA. Plant not glaucoui, ueually hairy or pubeteent. 
II. tmtic6sa, Linn. SfNDiiops. rerennial (or some- 
times bienoialj. erect and more or less branch)', rnlber 
stout, 1-3 ft. high, the terete usually reddish stems 
somewbat villous: Ivs. ovate to narrow -lanceolate, 3 in. 
or less long. Arm, usually acute, remotely denticulate 
or entire, mostly sessile; fls. l%-3 in. iMiross and showy. 
In an elongating clunter. with linear bracts: CBpsule 
oblong to obovate. short stalked or sfusile, strongtr 
winged. Dry soil, Nova t^cotia, south and west. B.H. 
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332. -Very variable. V«r. Totoigil (tE. I'oiiBff"", Hort.) 
Is commaD In ealtivBtioD, and is prized tor Its qtoeby 
cniwtb and protuaion of bloom. It is a atrong, larger- 
leaved plant, with arm, Bbinj, slightly glaucous tallage, 
BUd bearing many bright lemon -ye] low Howora: 2 tl., 
much branched sud somewhat decumbent at base. Ex- 
cellent. Var.miJDr, Hort., Is a strong- growing florlter- 
ouB form, farming a dense bnsb-like specimen. 

13. lliwilll, Hlcbi. ((E.lrvlUIUa.vur.lineArit.V/Ats. 
(E. ripiria, Natt.). Usually lower and more slender: 

bnndly winged, clavate. Conn., south. On. 26, p. 4B1. 

13. pAmila, Linn. Sleoder, erect biennia]; Ivs. ob- 
lAQceolate or oblong, usually glabrous, entire, the radi- 
cal spatulate: fls.aa Inch or less across in a loose, leafy 
■pike or raceme, the calyi-tnbo shorter than the ovary, 
the petals obcordate: capsule mostly clavate, short- 
stalked or sessile. Nova Scotia, south. 

IX. St^BOiNUB Hasthannia (ineluding XylopltHmm, 

ele.), Stem-btarins: tligma 4-tBbed: calyi-tube 
funHetform.otttn very long; eapiule cliib-ihaptd 
or oboratt, broad-winged; fU. while, pink or red, 

A. Plant eaHtieettt or villous, wsually trtct, or at Itatt 
prominently aieending. 

14. ipHUaK, Unit. Perennial, with ft rootstoek, erect 
or ascending branches, 2 ft. or less high, oanescent: 
Ivs. linear to lance-oblong. 1 In. or less long, remotely 
or sinaately dentate, or the lower ones plnnatifld, at- 
tennate at base: calyi-tube as long as the ovary; pet- 
als large, oboordate, white ; capsule }i-!j in. long, 
S-winged, acute at lop. Mo., W. and S. B.M. 31B9. On. 
26, p. 182. 

15. tatripton, Cav. Vllloas ; capsule larger and 
more broadly winged, very abruptly contracted at top: 
ealyx-tabe shorter than tbe ovary: fls. white, becomiDg 
rose. Texas, south. B.M. 468. Var. ChlldsU (tB-r*. 
tea Metiedna, Hort.) Is a handsome form introduced 
from TexosbyJohn Lewis Childs in 1892. It waa tonnd 
in the wild. "We flrst SMnred the pink," Mr. ChUds 
writes, "and afterwards someone else sent na the white, 
blush and the other shades, all from Texas." la some 
respects It differs markedly from <£. telraplem. and It 
Is not Impossible that it Is a distinct species. In culti- 
vation it Is a trailing plant. The Irs. tend to be broader 
sind less pointed than in IE. tetraplera. It does not pro- 
duce seed In the North, but Is readily propagated by 
cuttings. It is an excellent plant either tor the flower 
garden or tor pots In the conservatory. It is popularly 
known as the "Mexican Evening Primrose." 

16. riMK, All. Boot biennial or pereimial : stem 
erect or ascending, 1-2 ft., branching from the base: 
Ivs. lanceolate to narrow ovate -lanceolate, mostly acumi- 
nate, rather abruptly narrowed to a petiole, entire or re- 
motely denticulate or the larger ones small-lobed at the 
base: oalyi-tubc shorter than the ovary: fls. small. 
fuchsia-like, purple or rose, the petals rounded and en- 
tire: capsule like ihat of <E. epecioia. Texas and New 
Mexico, south. B.M. 317.-Offered by seedsmen. 

AA. Plant glabrout or inentially so, nearly etemleti 
or el»e proatrate- 

17. uatUll. Cav. «E. taraxaeifblia, Hort.). Totted 
perennial or bleimial plant, at flrst slemiess, but pro- 
duelDg prostrate, somewhat sigiag stems: Ivs. oblong 
In ontllne, &-8 in. long, petloled, divided Into many un- 
equal narrow divisions illke a dandelion leaf) : Rs. usu- 
ally opening white, hut changing to rose, large 12-3 in. 
across), the very slender tube3-C in. long: capsule short- 
obovate, broadly triangular-winged above. Chile. B.R. 
9:763. Un. 26. p. 480.— A very inlereBtingplant. 

X. SrsaEMFS PaCHTLOPBVs. Stttnlett or eitenlialiy 

so.- itigna 4-cleft: calyz-tube very itender bul 
enlarging upieardi, longer than the ovary: eap- 
Miile rilh terinkled or contorted M ingi: tie. white 
or pink. 

18. MMpltdM, Nntt. iOa. ezlmia, Qray. (E. m-iral- 
nita. Nutt.). Crown 2-4 In. high, perennial or biennlikl : 

ig to narrow- lanceolate or spstulale, 
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in. across, tbe petals ob- 
capsule oblong-poinledr 
south. B.M. 1693,3828. 



cordate; calyx-tube2-6in.l« 
1-2 in. long. Neb., west s 
Gn. 26:469; 47, p. 46. 

XI. SuBaiNus Lavavxia. Slemlcn or eieeniiatly io; 
eolyx-lube rirg elendrr, enlarging uptcardi, 
the ovary: eaptule ailh plan 



loa; 



■-, pink, 



eyet- 



19. hrachyoirpa, Gray. Perennial, densely pnbescent: 
ivs. thirkish, ovate to very narrow -lanceolate, about 6 In. 
long, long-stalked, entire or notched or lyrately pin- 
oatiQd: calyx-tube 2-3 in. long; petals about m In. 
long, purplish: capsoie OTat«, often 1 in. long, the 
wings not wrinkled. Kansas, west and south. 



Irs. clustered, o 



eir, 4-tided, not winged: lis. lilac, purple or 

The Godetios are very showy garden annuals, with 
brliliant pink or red-purple flowers of satiny luster. 
They are generally of easy culture in any warm garden 
spot, although sometimes subject to what appears to bs 

pot riilture, either under glass or In the open. The gar~ 
den forms are derived from two species. 

20. omlnu, Lehm. ((B. LIndleyi, Dougl. (E. riaeo- 
dlba, Homem. CE. bifrona. Lindl,, not Don. (K.piir- 
pitrea, Hort., not Curt. Oodflia rubirtindn aiii\ O. 
finis/I, LIndl. O. iindWitnn, Spach. 6'. yivrrliina, 
Gonjot.). Fie. I,il6. Rathrr small, often slender, small- 
leaved, the ivs. usually linear to narrow-lanceolate or 
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r nearly so; Bs. 1-lS In. a< 



liKlit-l 



iirplB, 



ispicuou 



■polled la tlie thruat. scattered on leafy bnuicbee: 
stigma lobes about I'/H'snet long; capsule IM In. or 
less long, taperinK at botb cndB, on a pedicel Hln. or 
less long, the seeds in one row in ewh locule. Paniflo 
eoa.st, from VancouTer Island southward. B.U. 2832. 
B.K. 17:1105, 22:ISaG, 1880. B.H. 1872;«0.-The com- 
mon old-time garden Godetis, and mueh given to dwarf 
forms. One of the best forms Is known in the trade as 
Oodetia mbieutula tpUndrnt (Fig. Iul6). 
form is known as Bijou. There ore double forms 



It Hort. 



Oodetia Whllnoyt o( th 



21. Whitnsyl, Qray ((S. grandiflira.Wtte. 

Qodllia granditltlm, Llndl. G. Wkittieyi, Hioure. «. 
gloribta, Hort.). Stouter, broader-leaTed, compact In 
growth: 9s. 2-4 In. scrotx, light purple, with dark pur- 
ple spot at the throat on each petal, borne in a short, 
dense, not leafy spike or raceme; stigma lobes 3 lines 
long; eapanle about 1 In. long, oblong or linear, the 
seeds in two rows In each lorule. N. Calif. B.M. 68GT. 
B.R. 28:C1. E.B. 21:193. -The Urge-flowered Oodetia 
of gardens. glTln^ rise to such varieties as Lady Albe- 
marle, Puki" of Fife. Duchess of Fife, Duchess ot Al- 
bany, (Iraudiaora maculata, Brilliant. 
23. qokdriTlUiwn, Dougl. (Oodilia qwidrivUntnt, 

nearly so. sesHJIe, or with a very short, narrowed bass, 
entire or nearly so; fls. about % in. across, purple, with 
eroded petals; stlgraa-lobes short: capsule \i-'A In. 
long. 2-rlbbed at the alternate angles, se-olle. with needs 
in I row. Calif. B.B. 13:1119.-Oucooffered by Orcutt. 
<E. iut*ndnu,''\\t^t 
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OHIO, HOBTICDLTUAE IB. Fig. 1518. Ohio lies Id 
nearly a square body, about 200 miles from north to 
south and the same from east to west. The surface is 
undulating, being somewhat billy Id some portions, 
particularly In the southeast and along the Ohio river, 
and quite level in the Dortbweatem part of the state. 

There are no great elevations nor large bodies of 
water In the interior to modify the climate. Lake Brie, 
on Che nartli, viprts considerable influence for some dis- 
tance along lis shores, but there are no wide climatic 
variations between different parts of the state. The 
range In temperoture is considerable, sometimes reach- 
ing 9S° in summer and fall lug as low as 30° below zero 
In winter, although such eitremes seldom occur in the 
lake region. Some of the more tender fruits and orna- 
mental plants often sutTor because of low temperatures, 
but all horticultural products which can be grown In the 
same latitude are successfully cultivated within the 
state. The annual rainfall la about 38 Inches, and severe 
droughts seldom occur. 

Ohio has great horticultural possibilities, none of 
which are fully developed, but along some lines the 
limit seems to be almost reached; at least qdiII wider 
markets are opened. The market for Ohio's horticul- 
tural products Is mostly within the borders of the state, 
the most notable exceptions being grapes, strawberries 

In large quan 

nets Is also considerable, the exports oi trees anu 

plants being much more thoD the Imports. 

To the awakcDlng of Interest in horticulture and dis- 
semination of horticultural knowledge, much is due to 
the efforts of such men as Kirtland, Warder. Elliot, 
Batebam, Campbell and Ohmer, The first united efforts 
of early horticultural workers was In the organisation 
of the Ohio Pomologlcal Society, Id 184T. The Dame 
was afterward changed to the Ohio State Horticultural 
Society. This organliatloD remains aotlve at the pres- 
ent time, and during the entire period of Its existence 
has numbered among Its members many of the foremost 
horticultural workers in the state. Its inftueoce bos 
been widely felt, both directly through Its members and 

[lublleatlons, and indirectly through the county and 
ocal societies, a number of which are offspring of the 
state society. 

The State University and State Experiment Station 
have, In recent years, exerted a decided Influence on the 
horticulture of the state in helping to a better knowl- 
edge ot plant diseases and insects, and to methods of 
controlling them, as well as In special horticultural 
work, perMdnlng to methods, varieties, etc. 

Anything like a complete statistical review of the hor- 
ticultural products of the state would bo Impossible, tar 

Statistics of this kind have only a transient value, how- 
few cases where comparisons need to be made. 

Apples are grown In all parts of the slate, and, while 
some sections are better adapted to apple culture than 
thero can hardly be said to be any well-deflned 
ilts wilhin its borders, as shown by the orchards 
There are commercial orchartis In all parts of 
mo Bwie where alluvial soils abound, except In limited 
areas of Ihe northwest. But tew large orchards aro 
found In any part of the state. Orchards exceeding 50 
acres In extent are rare. The apple crop ot the state 
Is of considerable commercial importance, however, as 
shown by the fact that it often reaches a total of 
17,000.000 bushels. Owing to the fact that the majority 
of the orchards are not planted for commercial purpnses, 
much of the fruit produced is Inferior In quality. Com- 
mercial orchardists. however, aro giving considerable 
attention to spraying and other necessary details In 
orchard monagemeDt, and are securing very Batlstactory 
suits. 
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northern and southern portions. The Baldwin is Ihe 
leading variety in two or three tiers ot counties lying 
along the lake; Rhode Island Greening finds a congenial 
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satisfactory below the central portion of the state. 
Rome Beauty is the leading sort in the southern part 
and is most at home in the counties lying along the Ohio 
river. Ben Davis is well adapted to the same section 
also. The Willow Twig is very satisfactory along the 
river in the eastern part of the state. Grimes Oolden, 
Jonathan, York Imperial, and Hubbardston are found to 
be very satisfactoiy winter sorts in nearly all parts of 
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1^ Areas of largest peach prodaetion. 

fm Areas of largest celery and onion production. 

HI Areas of largest grape production. 

1S18. Ohio, to sfaow horticultural regions. 

the state. Of early varieties, essentially the same sorts 
are grown in all sections. 

The conditions for successful peach culture are more 
favorable along the shore of Lake Erie than any other 
part of the state. Ottawa county is the center of peach 
culture in this section, Catawba Island taking the lead. 
In this locality the vineyards have been almost wholly 
replaced by peach orchards. The same state of affairs 
exists in a less marked deg^ree on the adjacent islands 
and peninsula. Athens, Muskingum and Coshocton 
counties, in the southern and central parts of the state, 
produce large quantities of this fruit also. There are 
about half a dozen other counties in which peach cul- 
ture is made a special feature of fruit-growing, but the 
industry is not developed to the extent that it is in those 
above named. In 1896 the total peach crop of the state 
was nearly 2,000,000 bushels, and of this Athens, Mus- 
kingum, Coshocton and Ottawa counties produced more 
than one-fourth. Mountain Rose, Oldmixon, Elberta, 
Smock, and Salway are the varieties most commonly 
grown. 

There are no large areas of pear, plum and cherry 
production in the state, although a considerable number 



of cherry orchards have been planted near Clyde, in 
Sandusky county. Japan plums have not generally 
proved reliable. Red June, Burbank and Chabot have 
proved the most satisfactory of any. None are reliably 
hardy. Of grapes, there are about 15,000 acres within 
the state, nearly all of which are along the lake shore 
and on the islands near Sandusky, Cuyahoga county 
taking the lead with about 4,000 acres of vineyards. 

Owing to low prices of 
grapes, plantings have 
been limited in recent 
years, but not many vine- 
yards have been de- 
stroyed, except to give 
place to peach orchards. 
Concord, Worden, Dela- 
ware and Catawba have 
been planted more than 
any others. 

Small fruits sufficient 
for the home demand are 
grown in nearly all sec- 
tions, but the shipping 
trade is less than form- 
erly ; hence the acreage 
devoted to these fruits 
has fallen off in some lo- 
calities. The total acre- 
age has not fallen off, 
but there has been an 
increase rather, and the 
cultivation of these 
fruits has become more 
general. In both area 
and product strawberries 
take the lead, followed 
by black raspberries, 
blackberries, red rasp- 
berries, currants and 
gooseberries, in the order named. 
The demand for black raspberries 
has fallen off considerably of late, 
and the acreage has decreased in 
consequence. Market-gardening is 
carried on mostly to supply local 
markets, but there are a few special- 
ties which are grown on a large scale 
in a number of localities. 

Early tomatoes and cucumbers are 
^rown in large quantities along the 
Ohio river for northern markets, and 
the same is true, to a less extent, of 
melons. Large celery and onion 
^ farms exist in Hardin, Huron, Me- 

dian, Wayne, Cuyahoga, Summit and 
Stark counties. Reclaimed swamps consisting of muck 
are used for this purpose. In Ross county the grow- 
ing of onion sets has become a large industry, the soil 
in this case being iJIuvial. 

Several pickling establishments are in operation In 
various parts of the state, and for these are grown 
many thousands of acres of cucumbers and cabbage. 
A number of canning factories are found within the 
state, and these take the products of large areas of 
tomatoes and sweet com. Fruit is not used in the can- 
neries very largely, nor are peas, except in a few cases. 
Vegetable-growing under glass is practiced in or near 
nearly all towns of a few thousand inhabitants. The 
business has assumed very large proportions near To- 
ledo, Cleveland and Ashtabula. In nearly all cases 
greenhouses of the best form of construction are used, 
and are mostly heated by hot water. About Cincinnati, 
hotbeds are more common than elsewhere. This is the 
center of radish production, but lettuce is the leading 
crop in greenhouses. The houses are occupied with the 
crop from September until May, and about the middle 
of February tomatoes or cucumbers are planted in the 
lettuce beds. These crops are in bearing during May 
and June. Tomatoes and cucumbers are seldom grown 
as winter crops, as lettuce is more profitable and more 
easily grown in midwinter than either of the others. 
Grand Rapids lettuce is grown almost exclusively. 
Floricultural establishments are found in all parts of 
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the state, in moat localities the products being for the 
home demand only, but large concerns at Painesville, 
Calla, Springfield and Dayton have an immense ship- 
ping trade of plants, the mailing trade being particu- 
larly large. Cut-flowers are grown in considerable 
quantities also, the principal centers being Cleveland 
and Cincinnati. Large nursery centers exist at Paines- 
viile, on the lake shore, and in the Miami valley, near 
Dayton and Troy. The stock grown in these and other 
nurseries of the state consists mainly of fruit trees and 
small fruit plants. Ornamental trees and plants are 
grown in comparatively limited quantities, for the rea- 
son that landscape gardening and ornamental planting 
have not been given due attention. More or less pre- 
tentious park systems are in a state of development in 
some of the larger cities, Cincinnati, Cleveland and 
Toledo leading in this respect. A number of cemeteries 
show considerable care In maintenance and some skill 
in planting, but well-arranged private grounds are rare. 
Spring Grove cemetery, in Cincinnati, was one of the 
first large landscape cemeteries in the world. Mount 
Auburn, in Cambridge, was the first rural cemetery in 
this country. See Landscape Oardening and Strauch. 

While landscape art is in a rather backward condition 
within the state, there is quite a fund of accumulated 
knowledge regarding the adaptabilitv of species and 
varieties of trees and plants to this climate. It would 
be too broad a statement to say that foreign species do 
not succeed here, but so many have been disappointing 
that there seems to be little of any value left. Fortu- 
nately there is an abundance of suitable material in our 
own and neighboring states. 

Ohio is a great agricultural state, and this fact has 
somewhat retarded horticultural development, but, on 
the other hand, large manufacturing interests have had, 
and will continue to have, the opposite effect, and Ohio 
will in the near future take high rank as a horticul- 
tural state. w. J. Grbbn. 

OKLAHOMA, HOBTICULTVSAL POSSIBILITIES 

OF. Fig. 1519. The northern boundary of Oklahoma 

is 37^ north latitude. The southern 

boundary is an irregular line, but 

does not extend far south of the 35th 

parallel. Except a small strip which 

extends to the 103d meridian, most of 

the territory lies between 96^ 'Sff west 

and 100° west longitude. The greater 

portion of the country has an altitude 

of 800 to 1,400 feet. The surface of 

the country is rolling prairie, with 

numerous small rivers and creeks 

flowing east. The longer streams are 

wide, shallow, and very sandy. The 

shorter streams are narrow and have 

high, steep banks. In the eastern 

half there are considerable areas 

covered with timber, the greater part 

of which is black-jack and post-oak. 

Elm, Cottonwood, pecan, hickory, red 

cedar, walnut, hackberry and honey- 

locust are common, but do not form 

separate forests as the oaks do. In 

the western part timber belts follow 

the streams, and in the extreme western part only brush 

and small trees are found. The soil is usually a fine 

sand, the particles lying very compactly. 

Previous to the settlement of the country, in 1889, the 
prairies were burned off each year. This kept the soil 
poor in humus. There is very little clay soil in the terri- 
tory except along the small streams, the bottomlands of 
which contain considerable clay. The soil is fertile and 
contains a good supply of plant-food. The subsoil is 
very compact, usually joint-clay, where the surface soil 
is a black or gray color; but the red or brown loam sur- 
face soil is usually underlaid with a more loose and 
mellow subsoil. The black and gray soils are usually 
found at greater altitudes, and are seldom covered with 
timber. Often these soils contain large quantities of 
alkali, and the well and spring water in such localities is 
very poor. Stone is abundant in some sections and 
very scarce in others, but there is not enough surface 
rock to be a factor in controlling the amount of till- 



able land. Bed and gray sandstone are the most abun- 
dant. 

The extremes of temperature between summer and 
winter are great. In some places the temperature 
reaches zero during the most severe storms of winter. 
Except during occasional storms, the winter is mild and 
usually dry. A snowfall of more than six inches in depth 
is arre, and soon melts. Plowing and other such farm 
work may be done nearly all winter. During the sum- 
mer a maximum of 100° F. is frequently reached. The 
high temperature is nearly always accompanied by a 
dry wind. In the hottest weather the nights are cool 
and refreshing. The average mean temperature is 
about 60°. The wind is a prominent factor in the climate 
of Oklahoma. The prevailing wind is from the south 
during most of the year. The air is dry, and the wind 
and hot sun dry the soil rapidly. The rainfall usually 
is light during July and August, and the warm, dry 
winds from the south and southwest make this the most 
trying season for vegetation. The wind is so strong and 
constant that it does considerable damage to young trees 
and vines unless they are protected by some form of 
wind-break. Many snow and rain storms are accom- 
panied by hard winds, which are seldom destructive. 

The average annual rainfall for the territory is about 
30 in. For the eastern half it is about 33 in., and gradu- 
ally decreases to about 20 in. in the extreme western 
part. The rainfall for any one year varies greatly in 
different localities, and these areas of light and heavy 
precipitation are variable in size, shape and location 
from year to year. The line of average equal rainfall 
runs almost north and south, bearing to the west in the 
southern part of the territory. The winter and late 
summer are dry. Light snows fall during January, 
February and March, but usuallv melt in two or three 
days. Snow storms seldom reach the southern portion, 
and are light when they do. The rain and snow storms, 
almost without exception, travel from west and north to 
east and south. They travel very rapidly and last only 
a short time; the heaviest rains last only a few hours. 
Slow rains are rare, and come only during the colder 
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1S19. Qeographical features of Oklahoma. 

part of the year. In 1897 there were about 250 days of 
sunshine, which is about the average. There is very 
little dark, foggy weather ; and heavy dews, though 
common, are much lightened by the almost constant 
breeze. 

The flora of Oklahoma may be said to be a mixture 
of the floras of Kansas and Texas, there being few spe- 
cies found here that are not found in one or both of 
these states. The predominance of yellow flowers is 
one of its most prominent characteristics. The botani- 
cal collections of the countrv are far from complete, 
but are complete enough to justify the statement that 
the flora is not a very extensive one. The number of 
perennial species is very small, and only a small por- 
tion of these are trees. The trees are usually low and 
much branched, and give a poor quidity of lumber, 
which is, no doubt, partly due to the annual burning, 
and neither represents the quality or quantity uf tim- 
ber which the country is capable of producing when 
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protected from the fire. Wild fruit plants are abundant 
in nearly all parts of the territory, and usually bear 
moderately well. The plum, persimmon, grape, black- 
berry and dewberry are most common. With a reason- 
able amount of cultivation, most orchard fruits do well. 
Young orchards are beginning to bear in nearly all 
parts of the territory. These orchards contain only a 
short list of varieties, but most of these seem well 
adapted to the country. Most varieties show a strong 
tendency to early bearing. The fruit is of good form, 
size and quality, and promises to become one of the 
leading crops. See Indian Territory, q. M. Morbis. 

OKRKtOrQiTTKBO {Hibiscus eseulentus). Introduced 
into United States and West Indies from Africa, and 
cultivated for its fruit pods, which are used in soups, 
stews, catsups, etc. In soups and catsup, it gives body 
to the dish; stewed, it is mucilaginous, and while at 
first not agreeable to many people, a taste for it is easily 
acquired. It is also dried and canned for winter use. 
Sow in spring after the ground is thoroughly warmed, 
in good vegetable land. Make the rows 3 to 5 feet apart, 
according to variety, and drop seeds about 2 inches 
apart in the row; cover 1 or 2 inches deep. After plants 
are six inches high, thin to 1 foot apart for dwarf varie- 
ties and to about 3 feet for the largest varieties. The 
seedlings transplant with considerable difficulty, so they 
need to be started in flower-pots if an extra-early crop 
is desired. The pods must be gathered before the fiber 
develops in them: the size will vary with the variety, 
but if it is too *^ stringy " to cut with a dull case-knife it 
is too old. Keep all old pods cut off. The dwarf varie- 
ties are in greater favor in the South because of their 
habit of bearing early. A plant, ;ionstantly cropped, re- 
mains in bearing condition until frost kills it, but al- 
lowed to retain pods it suspends growth until the seeds 
have matured, when a second growth may take place. 
Okra will grow for years if not killed by frost or other 
adverse conditions, i. e., it makes an indeterminate 
growth like cotton, malva, hibiscus, etc. For shipping, 
cut the stems (peduncles) an inch or so long as to pre- 
vent wilting in transit. Pack firmly in vegetable crates. 
The demand for this vegetable is increasing, especially 
in New York City. Seed is easily grown and saved. 
The plant is subject to several diseases to such an ex- 
tent that it is impracticable to raise a crop on certain 
pieces of land. Rotation is the best remedy. 

P. H. Rolfs. 
Okra is a half-hardy annual in the North, originally 
from Africa, introduced into the United States from the 
West Indies. It is cultivated for its young green pods, 

wbich are used in soups, stews and 
catsups, to impart a thick, viscous 
consistency, like tapioca or sago. 
When ripe, the black or brown 
white -eyed, globular seeds are 
sometimes roasted and used as a 
coffee substitute. Okra should be 
sown in a dry, warm soil, of me- 
dium fertility and texture, after 
danger of frost has passed. For an 
early crop the plants may be started 
in a hotbed four weeks earlier than 
sowings in the open ground. The 
seeds should be covered about an 
inch deep, 1-2 ft. asunder, and in 
rows 2-3 >^ ft. apart, according to 
the variety, whether dwarf or tall. 
In the South Okra is very generally cultivated; in the 
North it Ih almost unknown and only the dwarf varieties 
(Fig. 1520) succeed. m. Q. Kains. 

OLD KAV. Another name for the Southernwood, 
Artemisia Abrotanum f also for the Rosemary, ^o«- 
marinus officinalis. 

OLB-MAV-AVD-WOMAH, or common Houseleek. 
Sempervivum tectorum. 

OLD MAV CACTUS. Pilorereus senilis. 

OLD MAH*8 BBABD. In Europe, Clematis Vitalba; 
in America our common Wild Clematis, C. Virginiana; 
also Saxifraga sarmentosa : rarely the Fringe Tree, 
Chionanthus. 




1530. 
Dwarf Density Okra. 

A small variety vala- 
able for the North. 



OLEA (classical name for Olive). Oletieece. Olive. 
Between 30 and 40 trees or shrubs of the tropical and 
warm-temperate parts of the Old World to New Zealand. 
Lvs. evergreen and thick, opposite, usually entire, and 
often rusty -tomentose beneath: fls. small, usually im- 
perfect, white or whitish, in forking panicles or fascicles, 
the short calyx 4-toothed (corolla sometimes none), the 
short-tubed corolla with 4 valvate lobes, the stamens 2: 
ovary 2-loculed, bearing a shoH style and capitate 
stigma: fr. an oblong or ovoid drupe. The best known 
species is 0. EuroplBa, Linn, (see Olive). It is a small 
tree, rarely exceeding 20 or 25 ft. in height, and bearing 
small lanceolate lvs. and axillary forking racemes of 
yellowish white fragrant fis. It is probably native to the 
Mediterranean region. It has been in cultivation from 
the earliest times. 0. ohiysoph^lla, Lam., from tropical 
Africa, has been introduced by F. Franceschi, Santa 
Barbara. It is a small tree, noteworthy because of the 
golden color of the under surface of the lvs. The drupe 
is large and blackish: lvs. lanceolate, acute, entire, 
shining above. For O. fragrans, illicifolia^ Aqvifol- 
tum, and for garden treatment of the true Oleas, see 
Osmanthus. l. H. B. 

OLEAHDEB. See JVerium Oleander. 

OLEABIA (derivation uncertain). Compdsitce. O. 
Haastii in New Zealand forms a small bushy tree of 
rounded form, with very stout branches densely clothed 
with deep green foliage and covered with numerous 
small white flowers. The genus is a very large one, and 
is conflned to Australia and New Zealand, where many 
of the species are known as Daisy trees. O. Haastii, 
however, is far removed from our common idea of 
either a daisy or a composite. The heads are about 
three-eighths of an inch across, and look like an ordi- 
nary small 4-petaled white flower. They are borne in 
flattish branched clusters of a dosen or so. The rays 
vary from 3 to 5 in number, and the disk is reduced to 
4-6 yellow fls. This rare plant is said to be hardy in 
eastern England. It was olTered in America in 1899. 

Olearia is a genus of 85 or more species. Shrubs, 
sometimes arborescent or suffrutescent, rarely branch- 
ing herbs: lvs. alternate, rarely opposite, feather-veined 
or 1-nerved, entire or dentate: heads large, medium or 
small, solitary, corymbose or panicled : rays white or 
blue: disk yellow or rarely purplish blue. For generic 
characters, see Flora Australiensis 3:463, where the 
genus is split into 5 sections based on the kind of hairs 
forming the silvery coating usually found on the under 
sides of the lvs. 

HaAstii, Hook. Lvs. %-\ in. long, elliptic or ovate- 
oblong, obtuse, short-petioled, very leathery, dark 
green above, white, but not shiny below. B.M. G592. 
G.C. III. 20:533. Gn. 38, p. 149. F. 1874, p. 198. w. M. 

0LEA8TEB. Popular name of Elceagnus hortensis, 

OLIVE. Figs. 1521, 1522. California is the principal 
state in the Union in which the Olive is grown, although 
there are portions of Arizona and New Mexico in which 
the climatic conditions are such that it is probable that 
the industry will in time become permanently estab- 
lished on a rather large scale. 

The history of the Olive is of peculiar Interest, not 
alone because it is so closely interwoven with the eco- 
nomics of the ancients, as well as with the daily life of 
the people in Asia Minor and in southern Europe, but 
because of the vicissitudes of cultivation, the difiiculties 
to confront— not yet overcome— and the great possi- 
bilities for the culture of the fruit commercially. Bo- 
tanical ly, the Olive is known as Olea Suropcea (which 
see), belonging to the natural family Oleaceie. Olea 
is a genus of trees and shrubs "having opposite, ever- 
green, leathery lvs., which are generally entire, smooth, 
and minutely scaly; small fls. in compound axillary ra- 
cemes, or in thyrsi at the end of the twigs ; a small 
4-toothed calyx, a 4-cleft corolla, 2 stamens, a 2-cIeft 
stigma: the fr. a drupe.** It is a native of Syria and 
other Asiatic countries, and has for many centuries be- 
come naturalized in the south of Europe. 

In the Mission San Diego, in the far southern part of 
California, were planted the first Olives, according to 
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the early historical accounts, wbir.li are more or 1 
authentic. It iEi known Chat Id lTti9 Bundiy fruit i 
vegetable seeilB were impurted into California fi 

them were seeds of the Olive, for In after years, as i 
missiona were built, the Fathers planted Olive tr 
KruiTQ from cuttings taken from tribes at the old ! 
Diego Mission. Hence the name "MiiBion" by wh 
this variety became known; and It was ths only varl 
n-lth which Callfomlans were familiar until about II 



ISil. OIlvs in llowei and frull. 

after which time nuuiy trees were annually Imported 
from Italy, Spain and Prvnce, though same were im- 
ported In smijler numbers previous to tbls time- 
There Is an imuiBUSB area in California suited to the 

cultivation of the Olive, both as to climate and soli, 
eitenda from the southernmost extremity to the foe 
HouDt ShastA, nearly 600 miles, and In width from tbe 
foot-hillBoftbeSlarTaNevad&n totheco ~ ~ 

ding to soil and other local conditluns. Theoretically this 
range is true, tbe Ullve requiring a mean anniiBi ten 
perature of 57°, the mean for tbe coldest month to be 41' 
and at no time must the temperature fall below 14°. Bi 
while tbeOlive will gnw and bear fruit under these cond 
tions, as with all other fruits there are certain pcculii 

adapted to its production In the greatest degree of ci 
celleace and in the most remunerative form. As wit 
other fruits, there was formerly much misconceptlo 
regarding Ibe requirements of tbe Olive, which has r> 
suited In a great deal of disappointment and pecuniar 
loss. Pessimists proclaimed that tbe culture of tbe OUv 
was a failure, that it "did not pay," but they forgot thi 
lar.k of success might be due to errors in judgment o 

The Olive thrives best in a warm, dry atmosphert 
where tbe soil Is rich and well drained. However. : 
will grow and Irear crops In a greater variety o( soil 
than most trees. While tbe tree may live when tli 
temperature falls to 14°, the chances are against it, an 
any frost during blossoming, or great beat oi 
winds at this time or while the fruit is young. 1 
to destroy prospects of a crop, or to TOatoriaily c 
them. Because tbe Olive was said to be able 
anywhere in California, and to prefer a rocky hillside, 
hundreds of thousands of trees have t)een planted in 
such uncongenial surroundings, which of Itself is sufil- 
cient reason why the present crop returns do not at all 
come up to expectations according to tbe published esti- 
mate of acreage In trees compiled from the books of 
tbe county assessors, ^uch estimate shows the number 
of Olive trees in California to be nearly 3,000.0011. but a 
large number of these trees are neglected, being un- 
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profitable because planted where neither plant-food nor 
water Is available in sufficient quantity. Many other 
groves were planted too near the coast, where the ocean 
logs are prevalent during the summer months. tliiB 
condition was not right, tor while the trees would grow 
and bear crops, tbe fruit was not of the some quality as 
that produced under a sunny sky. and Ibe trees suffered 
more from attacks of scale (Lecanlum) in a foggy cli- 
mate than in the warmer Interior vallpjs. 

The Olive grows to perfection in good soils through- 
out the lengt£ and breadth of the Son Joaquin and Sac- 
ramento valleys; in many of the smaller Coast Range 
valleys, and up to an elevation of 1,000 feet or more In 
this range, and In tl^e warm belt of the foot-bills of the 
Sierra Nevada mountains. As fine trees for their age 
and as Qne fruit, either fur oil or for pickling, ma; be 
seen as far north as Oroville and Palermo, In Butte 
county, and all through the northern Sacramento valley, 

Tbe Olive Is propagated in various ways: from the 
seed, from tips, from long cuttings, from sprouts, 

to germinate, frequently two seasons, and the growth of 
the young plants is slow at first. This method. Includ- 
ing the after-budding or grafting. Is tedious, and there- 
fore not popular, silbough a tree on a seedling root 
will be more robust and long-lived. Nurserymen usu- 
ally adopt the "tip " ayalera- "Tips" are small broQcbes 
or ends, usually the laterals, taken from the tree wbea 
It is in Its most dormant slate, cut 4 or 5 Inches long, 

are cut off close to the st«m. These are then planted Id 
a sand-bed or the propagating boi until sufficiently well 
rooted to transplant to the nursery row. Many grower* 
prefer to grow their tr^s from cuttings 14 inches long, 
mode from 2- or 3<yeBr-old wood, and up to li4 Inchea 

The Olive requires Irrigating to the some extent aa 
other trees. In other words. If there Is not sufflclent 
moisture by rainfall, then water must be applied artifl- 
eially. As It thrives l>eat In the warmer regions of th» 
state, where evaporation Is very rapid, tbe Inferenoa 
must be that irrigation Is generally necessary for the 
Olive. There is a saying in Italy, "No roannre. no oil,' 
which means that the Olive needs suitable food, and 
without water it csnnot obtain It. 

Almost every known variety has l>een imported Into 
California, and, unfortunately, planted too extensively 
before it bad l^en determined by experiinent which 
was the better adapted to tbe varied, and to some ex- 
tent foreign, conditions- Hence many orchards are un- 
profitable because the varieties planted, from whatever 
cause, do not bear crops in paying quantity. The "Mis- 
sion" is still more largely planted than any other va- 
riety. OS it seems more universally adaptive, and Is 
valuable both for oil and for pickling- Some of the 
other varieties which are known to be good, and which 
may supersede the Mission, are, for oil. Atrombens, 
Manionillo, Nevadlllo Blanco, Pondouller, Precox, 
BaiEO, Rubra; for pickling. Ascolano, Lucqnes, Macro- 
carpa, Polymorpha, Regalis, Sevillano. Atroviolacea is 
valuable for drying, losing its bitter taste in the pro- 
cess; also tbe Sweet Olive, which has no hlttemess- 

For extracting tbe oil the same methods ore employed 
which were in vogue thousands of years ago, with this 
"' " "' 11 improved machinery of the presoDt 

! perfectly 

ripe and sound; when picked ibey are spread upontraya 
piled one above the other, allowing for free rin-ulationof 
air. until the water in them is mostiv evaporated. Crush- 
ing Is done under stone or iron rollers that ore mode to 
revolve in a large stone or iron basin In which about 350 
pounds of Olives are placed- Prom this pulp the first 
or "virgin" oil is eitrocled by gentle pressure, tbe 
pomace is removed and again preswvd to secure a sec- 
ond grade o( oil. and sometimes a third grade Is se- 
cured- The oil left still In tbe pomsre is used by the 
soap-maker in the manufacture of Castile soap, and the 
residuum la valuable as a fertilizer. There ore many 
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Pickling Olives la t, limple matter In tbeor)-, bnt even 
more judgment is needed ihaa In the oil-eitrftcclns pro- 
cesB. The "bitter" Is withdrawn by the use o( lye, or 
else by ionft nud daily Immeriiloas in fresh water. There 
increaslDg deinniiil for CallForoiBn ripe pickled 



rior to the best Imported green Olivoa, Tbe 
eouraging feature connected with the marketing of 
Olive oil is the (act that tbe Imported oils are nearly all 
adulterated more or less either at foreign porta or in the 
United States, some showing 80 or 90 per cent of cotton. 
seed. Until some national law ia passed by which col- 
tODseed oil shall be labeled and sold as such and not 
under names designed merely to deceive, such as " Pure 
Lucca Oil," "Pure California Oil," "Sweet Olive Oil," 
etc., the prospects for the Calitorala Olive-Rrower will 
not brighten aa far as the production of all Is concerned. 
Given such a law, California can and will produce ail 
tbe Olive oil that is needed in the United States. 

See report on tbe Condition of Olive Culture in Cali- 
fornia by A. P. Hayne, Bull. 129 of CaJK. Eip. Sta., 
Leosabd Coateb. 



Various devices have been usedforerushing. Formerly 
it was the practice to crush fruit and pits together be- 
tween heavy millstones ; but it bas been found that the 
oil from the kernels not only Impsrts Its characterlttia 
flavor to the Qesh oil, but also impairs its keeping quali- 
ties. At present crushers are used with the stones st't 
tar enough apart to avoid breaking tbe pita. Boiler 

objectionable on account of 'the liability of chemical 
action between the acids of the Olive juice and tbe iron, 
resulting in an inky color and taste. In Europe the 
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Ouvi PnootiCTS.- Olives are almost entirely used for 
making oil and pickles; some varieties are prepared by 
simple drying, but the quantity so used in the U. S. is 
very small and need hardly be considered a market prod- 
uct as yet. Tbe general use of Olive oil in this coun- 
try bas been somewhat retarded by the introduction 
and sale of refined (clarified) cottonseed oil under vari- 
ous names and brands as substitutes for the more ex- 
pensive genuine oil. In some cases Olive oil la adal- 
terated, to a greater or less degree, with tbe cheaper 
cottonsesd oil, and sold as "pure Olive oil." This state 
of affairs is owing almost entirely to tbe fact tbat tbe 
general American public does not, as yet, appreciate tbe 
delicate flavor of a properly prepared pure Olive oil. At 
present the market demands that an oil must be clear 
and brilliaat, without reference to its quality or fiavor, 
and consequently even pure Olive oil Is "clarified" and 
fliterad until It loses its delicate and characteristic 
aroma. It is then no better than tbe cheaper cotton- 
seed product with which It has to compete. But grad- 
ually the differences are being appreciated, and the de- 
mand for the true article is slowly but surely increasing. 

Pickled ripe Olives have steadily grown In favor, and 
tbe more their value as a food material is appreciated 
tbe greater will be the demand for a properly prepared 
product. As vet little or no pickled green Olives are 

Erepared in California. These do not serve as food, 
owever, as do tbe ripe Olives, but merely as a relish, 
and must be considered as a delicacy rather than as a 
staple article of diet; hence their preparation can only 
be undertaken under special conditions, each manufac- 
turer having his own particular process or recipe. 
The manufacture of Olive oil, though apparently a 

tie closest attention to every detail, (or the production 
oi high-grade oil. To begin, tbe fruit must be carefully 
picked by hand, avoiding all unsound drupes, and han- 
dled as little as possible in order to avoid bruising. In 

into palls half Siled with water, thus reducing to a mini- 
mum the danger of braising. This is speciaiiy im- 
portant when the Olives have to be kept for any length 
of time betor" crashing. It is by far the best plan to 
crush Immediately, but this Is not always possible. 
Then the Olives must be dried, and stored in layers not 
over three inches in depth, with a free circulation of 
air between the layers. Id order to prevent molding 
or fermenting- In no case must unsound fruit be 
used, aa even a few slightly moldy or fermented ber- 
ries will Impart a disagreeable odor and flavor to the 
entire product. When Olives have been frosted they 
must be picked and crushed immediately ; a delay of 
twenty-four hours will render them unfit for use. The 
proper stage of ripeness Is an important factor. Tbe 
tendency Is to allow tbe Olives to overrlpen. This is  

mistake, as the quality of the oil ia thereby det--^  

Just after changing color has been found 
proper stage for picking, for then the maiimu 
tent and keeping qiiatilles of Iho oil have beei 
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. CalUocnia OUvci. sbovrlns on* metbod td pnuias. 

crushed pulp Is pressed In special mats made of esparto 
grass, holding about twentv-five pounds each; but in 
California these mats have been found to be too eipen- 
sive, and linen or sail-cloth has been successfully used 
Instead. Tbe best form of press is a screw-press, so 
arranged that the pressure Is very gradual, and pro- 
vided with a perforated sWel basket (wood would not 
do on account of the absorbed all becoming rancid), and 
all exposed cast-iron carefully covered with tin. The 
steel basket is filled with pulp in layers of abonttwenty. 
five pounds each, each layer being surrounded by cloth, 
and aa much direct screw pressure as possible applied 
very gradually. After all tbe Juice bas run out, the 
resulting cakes of pulp are taken out, mixed with pure, 

possible with the screw lever. This operation may be 
repeated a third and even a fourth time, the resulting 
oil being each time of inferior quality. In Callfoinia, as 
a rale, but two pressings are made, forming first- and 
second-grade oil; in some cases the oils from the two 
pressings are mixed, and but one grade marketed. The 
oil can be recovered from the juice by simply allowing 
it to rtae and accumulate on the surface, as it will nat- 
urally, being lighter than the watery juice. But this 
process is both slow and dangerous, because fermenta- 
tion <H liable to start In the juice, and greatly Impair 
oil. It thus becomes important to 
le oil as quickly as possible from the acrid 
juice. Several means have been devised for accom- 
plishing this. The most satisfactory {of Italian Inven- 
tion), and one which has been tded at tbe California 
Experiment Station, is the washing out of the Impurities 
by means of pure water. Tbe apparatus consists of a 
tin tuik about 1 feet high and 2 feet in diameter, pro- 
vided vrith a perforated false bottom, below which a 
running stream of pure, cool water Is admitted. Just 
above this false bottom a small stream of juice Is run 
The water thus washes through the juice, the oil 
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4-foot column of water, and Is thus freed fro 
the vegetable matter, which falls to the bottom, where 
it Is drawn off through an outlet provided for that pur- 
pose. Tbe oil as it comes from this " separator," or tbe 
hand-skimmings from the surface of the juice, has still 
Ane particles of pulp mixed with it, which impart a 
"prickly" taste, and it must he allowed to stand In a 
cool (about 50° P.) room until these impurities settle. 
It is then " racked " off, and can be sold as "new oil:" or 
again allowed to stand for further precipitation and 
racking until no more dregs are visible. This will give 
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a clear oil of the true Olive flavor and color. But the 
American market demands a perfectly clear and bril- 
liant oil put up in glass, and this is usually obtained by 
filtering. This is detrimental to the flavor of the oil, 
for the more it is filtered the more neutral and ** greasy" 
will the taste become. This practice, therefore, should 
be discouraged, and the desire for the true Olive fiavor 
cultivated, making it impossible for cheap, neutral, 
greasy substitutes (such as cottonseed oil) to take its 
place in the taste of the consumer. Of the highest 
importance throughout the entire process is the item 
of cleanliness. The mill, press, floors, trays and all 
apparatus should be scalded daily— when in use— and 
no strong odor permitted about the premises; for so 
absorptive is pure Olive oil that it will immediately 
"take up ** all unpleasant odors, and thus impair its deli- 
cate flavor. 

For making pickles, no set rules can be laid down 
except to emphasize the importance of careful picking 
and handling (to avoid bruising) and cleanliness. Here, 
again, the Olives should not be allowed to overripen; 
if they are, they are likely to soften, and a first class 
pickle will be impossible. The Olives as they come 
from the trees contain a most acrid and bitter principle. 
This is extracted by means of pure water, changed 
daily, or by a weak solution of lye. The latter is almost 
universally used, though the water-extracted pickles 
are considered the best. The extreme length of time 
required (from 30 to 90 days), and the consequent dan- 
ger from bacterial and fungoid contamination in the 
water process, renders its use impossible, except in 
special cases. For lye -extraction a solution containing 
from 1 to 2 per cent of lye is used, and the Olives 
allowed to stand in this until nearly all the bitter prin- 
ciple is extracted. Then they are soaked in pure fresh 
water (changed two or three times daily) until all the 
lye has been dissolved out. They are now ready for 
salting. This is done gradually, i.e., a start is made 
with a weak brine, and the strength gradually increased 
from time to time until it Is strong enough to fioat an 
egg. This prevents shrinking and consequent toughen- 
ing. The pickles are now ready for storing, and if prop- 
erly prepared and put into boiled brine will keep for 
years. This is the process in outline ; but in actual 
practice each detail will require modification brought 
about by varying conditions, and no **rule-of -thumb" 
can be laid down to suit all cases. 

See Bulletins 104 and 123, and the annual reports of 
the California Experiment Station. 

Arnold V. Stubenrauch. 

OLIVE-BABK TBEE. Terminalia Catappa, 

OLIVE, WILD. Olea Europcea ; also JSlceagntta. 

OMFHALODES (Greek, navel-shaped; referring to 
the seeds) Borragind.eece. Navelwort. Of this 
genus we cultivate 8 low-growing, hardy herbs, with 
fls. much like those of forget-me-not, but larger and 
usually with a white 5-pointed star dividing the corolla- 
lobes. The fls. are often more or less pinkish, particu- 
larly toward the center. They like moist situations, but 
in deep shade grow too luxuriantly; also the fls. are 
fewer and of a weaker blue. Partial shade or full sun- 
light is preferable. The commonest kind is the " Creep- 
ing Forget-me-not," O. vemOj which is a spring-bloom- 
ing perennial of easy culture, producing runners freely 
and easily prop, by division. It can be grown by the 
yard in a rockery and can be easily naturalized in wild, 
moist, half-shaded spots. It is also fine for fringing 
walks. It is said to like best a cool, moist loam, with a 
few bits of sandstone among which the roots may ram- 
ble and from which they may derive coolness and 
moisture. The choicest kind is O. lAicilicEy also a 
spring-blooming perennial, but of tufted habit and im- 
patient of division. It is a typical "uncertain" alpine: 
for some it flourishes like a weed; others have tried 
time and again to establish it permanently without suc- 
cess. It is a native of two localities in Asia Minor at a 
height of 8,000 ft., and grows in fissures of vertical 
clifTs. It is said to like a loose limestone soil, deep and 
well drained. When once established it self -sows. In 
America O. Lueilioi has been successfully grown by J. 
B. Keller, but the plant is not now advertised in this 



country. O. linifolia is a summer-blooming annual of 
easy culture. O. vertta has a white-fld. form, which is 
pretty but lacks the interest of a blue- fid. forget-me-not. 
Omphalodes is a genus of about 10 species, native to 
the Mediterranean region, middle Asia and Japan. An- 
nual or perennial herbs of low growth, glabrous or 
sparsely and minutely villous : root-lvs. long-stalked, 
lanceolate, ovate or cordate; stem-lvs. few, alternate: 
racemes lax, with or without a leafy bract at the base: 
calyx 5-parted; corolla-tube very short; lobes 5, imbri- 
cated, broad, obtuse; stamens 5, affixed to the tube, 
included: ovary 4-lobed. From Myosotis it differs in 
having depressed nutlets and nearly horizontal seeds, 
while in the forget-me-not genus the nutlets are ovoid, 
and the seeds erect. The descriptions given below are 
adapted from DeCandolle*s Prodromus, vol. 10 (1846). 
with which the pictures cited ag^ee rather poorly. 

A. Plant a summer -blooming annual. 

linifdlia, Mcench. Erect, slightly glaucous, 1 ft. high : 
radical Ivs. wedge-shaped ; stem-lvs. linear-lanceolate, 
margin remotely ciliate: corolla twice as long as the 
calyx: nutlets dentate, infiexed at the margin. Dry, 
stony hills of Spain and Portugal. June-Scpt. Accord- 
ing to DeCandolle, the fls. are normally white, and it is 
var. OflBml^Boens which has bluish fls., sometimes tinged 
with rose. This belongs to a g^up in which the nut- 
lets are affixed laterally and lengthwise to the style, 
which is pyramidal and has a square base. 



Plants spring -blooming perennials, 

B. Habit creeping by runners. 

y6nia, Mcench. Crkkpino Forget-me-not. Stolo- 
niferous: flowering-stem erect: Ivs. sparsely puberu- 
lous; radical ones long-petioled, ovate or subcordate; 
stem-lvs. short- petioled, sublanceolate ; all Ivs. acumi- 
nate, callous at the apex : fls. borne in pairs in a ra- 
ceme. April, May. Eu. B.IA. 1 (Cynoglossum Ompha- 
lodes). Gn. 26, p. 315; 40: 818. -Flowers light blue, ac- 
cording to DeCandolle. Var. Alba is also offered. 

BB. Habit tufted f not creeping. 

Lnollin, Boiss. Glabrous, tufted: Ivs. oblong, obtuse, 
the radical Ivs. narrowed into a long petiole, the stem- 
lvs. sessile, upper ones ovat«: pedicels longer than the 
nearest floral leaf, erect, then arcuate • recurved : fls. 
blue; calyx-lobes ovate-oblong, somewhat obtuse, about 
one-fourth as long as the pedicels; corolla broadly fun- 
nel-shaped, about four times as long as the calyx: nut- 
lets with an entire membranaceous margin. Mt. Sypilus 
near Manesis, and in Cilicia near Gulf of Scanderoon, 
at 8,000 ft. B.M. 6047 (some fls. light blue, others pink- 
ish purple, all with a white eye). Gn. 27:482; p. 194.— 
This and O. vema belong to a group in which the nut- 
lets are depressed, shorter than the persistent style, 
scarcely adhering to it at the base, and smaller than the 
calyx, to which it is adnate. Fls. about % in. across, 
twice as large as those of O. vema. \y^, j^, 

ONClDIITM (Greek, a tubercle ; alluding to the crest 
on the labellum). Orchidhcece. A large genus of orchids 
with over 300 species distributed in Mexico, Central 
and tropical America, and in the West Indies. In range 
of altitude the genus extends from the hot coast regions 
to elevations of 12,000 ft. in the Andes. The fls. of this 
genus show a remarkable diversity of form. In O. vari- 
cosumf O. tigrinum and related species, the labellum is 
greatly developed, forming the most conspicuous part 
of the flower, while in O. serratum and O. macranthum 
it is inconspicuous. The sepals and petals vary in size 
in relation to each other and to the rest of the flower. 
A remarkable insta.nce is O. PapiliOf in which the petals 
and dorsal sepal have been transformed into linear-erect 
segments, recalling, on a large scale, the antennae of 
some insect. The general habit of the plants is no less 
variable than the fls. They range in size from small, 
erect forms scarcely 6 inches in height (O. pumilum) to 
those resembling O. altissimum, with immense climb- 
ing panicles 9 to 12 ft. high, and covered with numerous 
medium-sized fls. The prevailing color of the fls. is yel- 
low, spotted and barred with brown. White or roae- 
colored fis. occur in a few rare instances {O. ineurvum, 
O. o^-nithorhynchum). 
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Pseudobulbs Dsnally present, waatlog In a tew spe- 
cies, l-2-lTd.,wlth8beBthlDglva. St thebaae: Irs. plane, 
terete or triangular: pstalB like the dorsal sepal but 
otlen much larger; lateral sepals either free or par- 
(iall; united: labellnin variable, but never wltli its base 
parallel to the column {OdoDtogLoaBuni), upreadlug 
nearlyat right angles to the oolumti; column short, 

As a class, Onpiiiiums are short-lived under cultiva- 
tion. Pew growers anccood in malutalning them in 
good condition (or any great length of time. The stock 
Is constantly renewed from the tropica. 

HeIKRICH HASHELBlUNa. 

The genua Oncidium embraces a great number of 
■pecies which are found growing under nuch peculiar 
■nd varied conditions in their naiive homes that Imita- 
tion of the same la usually Impracticable and often quite 
impossible. A fair degree of success, however, may 
be obtained by careful observation and distribution of 
the eiceptionally difficult species among the several 
orchid departmenta. 

The Sarcoptera section, ^hich embraeee such species 
H O. CavindiMhianHm, O. Lanceanum, O. turidum, O. 
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imlnHatHm and othera of similar stmeture, and the 
O. Papilio section, with O, ampUalunt, may be suc- 
eeasfully grown In a bright, warm portion of the 
Cattleya department In small baskets suspended from 

peat and sphagnum mosa, freely Interspersed with 
lamps of broken charcoal, 

O. eueullalum, O. incMiimm. O. macravthum, O. 
9mil\arh)i'*eliuyn, O. Phalanaptii, O, varitoium, with 

similar to that given (or Odantoglossums, which see. 

When a large oollection of species Is cnltivated. a 
majority, Including many of the above, can be readily 
Itrown In one house if it be especially sdapled to them. 
Bach a houae should be a span-i * ' 



. _. __. n angle of about 40°, which win 

admit the longest poasible light. The early morning 
and late afternoon sun striking tbe glass at right angles 
produces and prolongs tbe natural aun beat for a greater 
portion of the day. while at midday, when the outside 
temperature la highest, the aun'a raya strike the glass 
obliquely, giving less heat, with little danger of tbe 
plants becoming suuburued from lenaea In Itie glass. 
Oncldlums require more sun and air than most orchids. 

The benches may be of either wood or stone, and 
should be covered an Inch or two In depth with sand, 
ashes or gravel. The benches and paths should be 
wet down once or twice dally to inaura a moist atmos- 
phere. Ventilatora should be arranged on both sides of 
the roof: air may then ho freely admitted without caus- 
ing direct drafts on the plants by ualng the ventilators 
on the sheltered side. In winter the temperature should 
range from 50° to 55° F. at night and 60° to BS" by day. 
or a few degrees more with aun heat and ventilation. 
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will permit. From March until October shading must 
be applied to the glass auf&clently heavy to keep down 
tbe temperature without excluding Indirect solar in- 
fluence. A good ahading is made of turpentine and 
white lead; It stands well and Is easily removed. It can 
be applied rapidly with a whitewash brush on a long 
pole, and removed with a hard brush In the fall. 

Oncldlums may be grown in either pots or baskets, 
but as many species are of rambling habit, the latter are 

S referable. The tiny speoles, such as O, Jjitntniighii , 
beat on blocks with little compost Iwneath them. 
Clean chopped peat flber and live sphagnum moss, equal 
parts, make the beat general growing material, and 
this should be liberally Interspersed with broken pieces 
of charcoal. The plants in alt cases muat be aecurety 
fastened, and the compost must be pressed In moder- 
ately firm, but should be used sparingly. Overhead 
syringing should be given frequently, once or twice a 
day to bright weather, but care must be taken not to 
keep the compost too wet, or the roots are liable to de- 
cay: it Is advisable to let them dry out occaalonally. 

between the pseudobu lbs just before tbe growing season, 
allowtog three or four pseudobulbs to each piece and 
separating the parts after the first growth Is matured. 

For other cultural notes on tbe genus, see Veitch's 
Man. of Orch. Plants, vol. 2, Section Oncidium, page 5; 
Orchid Review 1:296, and Nicholson's Diet, of Card, 
3:*83. ItoBiRTH, Grey, 

Owing to the wide geographical distribution of the 
Oucidiuma, It la almoat impossible to give say general 
cultural directions for the whole group. Wo find tbut 
tbe greater bulk of the Oncldlums succeeds admirably 
in a Cattleya house, and by placing ' ' " 

enjoy more heat and moisture in t: 






theh. 



e ODcidian 



tively easy to take care of In any part of tbe structure 
wherever light, air and moisture are maintained. The 
following are a tew enjoying more best than the othera : 
Oncidium ampliatum, O. bicallBium , O. CartJiaginenae, 
O. OaveiidUhianuni, O, Lanctanvm and O. Ivridum. 

ful of ali the Oncldlums, delights In a poallion close to 
the glass, especially nnder the ridge of tbe house, where 
It receives an abundance of light and air, and In such a 
position this plant will grew well and flower profasely. 
Oncidium Papilio and O. ifrowerioniim do best grown 
In baskets or on blocks and kept rather dry. 

The following thrive well In a cool house, snch as nn 
Odontogloasuro bouse: Otieidium macranthum, O. omi- 
tliorhgnchum.O.intunmm.O.ligrinnm and O.cuciilla- 
ttim. The first mentioned Is one of tbe moat lleautl^ll 
o( the entire genus, but being a plant very difllrnlt to 
import, ver; few are seen In collections in this country. 
It occure at a very high elevation In the Cordilleras of 



:u!lnl 



I Is I 
ssfully h 



r plan 



which Is dlffi- 
r hot 



veral places in the Colombian 
Cordilleras, but always at a very high elevation. With 
these few eicepttons mentioned, the greater part of the 
Oncldlums will succeed In a Cattleya house. Indeed, 
most of the species are found In tbe Cattleya and Lnlia 
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regions under more or less similar conditions. A tem- 
perature of 55^ to 60° at night, and correspondingly 
higher during the day, will suit most species. An abun- 
•dant supply of air and light, though in partial shade, is 
indispensable. Water must be used freely during the 
growing season and somewhat reduced during their 
respective resting seasons. An occasional dipping in 
manure water (either cow or sheep manure) will greatly 
Assist these plants in bringing to perfection their 
flower-spikes, which are oftentimes yery large. In a 
good many species the flower-spikes are out of all pro- 
portion to the size of the plants, and unless they are 
assisted as indicated, they will very soon run out. 

For potting, use very soft fibrous peat, with a sprink- 
ling of live sphagnum. Pot firmly, or the plants will be 
very slow in taking hold. jqhn E. Lager. 

IMDKX. 

alblflomm, 31. ezeayatiim, 20. mlcropogon. 1. 

■album, 31. flexnoHain, 13. nubiKenum, 11. 

altlsslmaxn. 24, 25. Forbesii, 7. ornithorhynchum. 

amphatnm, 19. grandlfiorum, 0, 21. 31. 

^urosum, 20. gnttatum, 44. Papllio, 45. 

Barkeri, 21. Harritianum, 20. Phalasnopsid, 15. 

Batemannianum, Harrlsonianam, 20. phymatochilum, 2. 

28. hattiferum, 5. pulvinatum. 33. 

Baueri, 24. Henehmannii, 43. pamilum, 38. 

bioallosnm. 40. incnrvnm, 23. reflexum, 27. 

tricolor , 12. iridifolium, 30. Rogersii. 14. 

Garthaginense, 43. Janeirense, 16. roieum, 43. 

Gavendishianam, Joneslanum, 47. aanguineum, 43. 

41. iuncifolium, 48. serratuni, 3. 

CeboUeta, 48. Kramerianam, 40. spbaoelatum, 26. 

ohelrophomm, 37. Laneeanam. 42. splendldam, 22. 

ooncolor, 18. leacochilam. 30. gnperblenii, 4. 

eornlgeram, 10. Limminghli. 36. saperbum, 1, 42. 

eriapam, 0. longipes. 16. tiiprinam. 21. 

Grista-galll, 30. Louvrexianom, 42. triquetnun, 40. 

oacollatam, 11. luridum. 44. undulatum, 43. 

curtum, 8. macranthum, 5. unguieuUUumy 18, 

dasystyle. 17. maenlatnm, 35. 21. 

divarieatam, 32. Manihalllanain, 6. TarieosTun. 14. 

fickhardtil, 45. Martiannm, 12. Wameri. 34. 

Synopsis of Sections. 

A. Leaves plane, not terete. 

B. Labellutn hmaller than the eepals and 

petals Species 1-5 

BB. Labellum at least as large as the other 
segments f often greatly exceeding them, 
O. Lateral sepals more or less united at base. 

Species 6-18 

cc. Lateral sepals free. 

D. All the segments having a distinct blade^ 
none of them linear-subterete. 

B. Pseudobulbs present Species 19-37 

BE. Pseudobulbs wanting or obsolete . . . Species 38-44 
DD. Only lateral sepals tcith distinct blade; 
dorsal sepal and petals elongate f linear, 
erect f with an obsolete blade .... Species 45-46 

AA. Lt^s. terete or subterete Species 47-48 

AAA. Lvs. subtriangular in section Species 49 

Description op Species. 

A. Lateral sepals united at base.. I. micropoffon 
AA. Lateral sepals free. 

B. Sepals and petals linear ^ 

flaccid 2. phymatoohilvm 

BB. Sepals and petals broad, ser- 
rate 3. ■erratum 

BBB. Sepals and petals broad, entire 
or subentire. 

c. Fls. brown 4. luperbieni 

CO. Fls. yellow 5. maoranthum 

1. mioropdgon, Reichb. f. Pseudobulbs almost in 2 
rows on the rhisome, broadly ovoid : lvs. 4-6 in. long, 
linear-oblong, rounded at the top, leathery: raceme 
8-10 in. long, on a long stalk, flexuous, penduloun: fls. 
IK in. across ; sepals linear -oblong, undulate, yellow, 
barred with brown ; petals clawed, orbicular, yellow, 
with a deep red-brown claw; labellum yellow, smaller 
than the petals, having 3 almost equal, rounded, clawed 
lobes. Aug. Trop. Amer. B.M. 6971.— Var. inpArbnin, 
Hort., is advertised. 

2. phymatoohllum, Lindl. Pseudobulbs broadly fusi- 
form, 4-5 in. long, purplish brown, with several large 



scales at the base: lvs. membranous, oblanceolate, 12-14 
in. long : scape rather slender, over 1 ft. long, with a 
pendent panicle more than a foot long : sepals and 
petals linear-subulate, flaccid and somewhat twisted, 
greenish yellow, with deep orange blotches; labellum 
shorter thui the sepals, white, with a yellow and orange 
crest ; the middle lobe triangular-ovate, acuminata. 
BrazU. B.M. 5214. F.S. 23:2465. G.C. 1848:139. 

3. serr&tam, Lindl. Fig. 1523. Pseudobulbs 4-6 in. 
long, partly enclosed by sheathing lvs., 1-2-1 vd.: lvs. 
about 1 ft. long and 2 in. broad: Inflorescence a long, 
twining, loosely-branched panicle, 6-10 ft. long : fls. 
numerous, 3 in. across; upper sepals broad, reniform, 
the lateral ones very much longer, obovate, all chocolate- 
brown, with yellow tips and margins, strongly undulate, 
serrate; petals shorter, oblong, wavy and curled so that 
they almost meet over the column, yellow with brown 
spots, margins serrate; labellum small, hastate, fleshy, 
with a crest of 5 ridges. Winter. Peru. B.M. 5632. 
F.S. 6, p. 167. 

4. Biip6rbiens, Reichb. f. Pseudobulbs 3-4 in. long, 
ovate to ovate-lanceolate, much flattened: lvs. linear, 
14 in. long and \Vi"\y% in. broad, some sheathing the 
pseudobulb: panicle 2-3 ft. long, loosely branched and 
flexuous, bearing 20-30 fls. each 2H in. in diam. : sepals 
long-clawed, undulate, chocolate-brown with yellow tips; 
the upper one trowel -shaped, with a cordate base, the 
lower pair more ovate ; petals rather smaller, with 
shorter, broader claws, much recurved and wavy, yellow 
with brown bars; labellum less than half as large as the 
sepals, revolute, trowel-shaped, with auriculate side 
lobes, brown with a yellow crest. Spring. Venezuela, 
Colombia. B.M. 5980. 

5. macrAnthnm, Lindl. ( O. hastiferum, Hort. ) . Pseudo- 
bulbs ovoid or flask-shaped, 3 in. long: lvs. narrowly 
lanceolate, acuminate, 1 ft. long : panicle climbing, 
loosely branched and many-fld.: fls. 3-4 in. across; se- 
pals rounded-oblong, with green claws, the upper one 
yellowish brown, the lower pair orange-yellow; petals 
similar, golden yellow, streaked with blood-red at the 
base; labellum small, hastate, purple-brown, with a 
prominent white crest. Spring and summer. Cent. 
Amer. B.M. 5743. Gn. 24:416. F. 1871, p. 187. J.H. 
III. 34:337.— A magnificent orchid, of which there are 
several varieties, some of secondary merit. 



A. 

B. 

BB. 

BBB. 

c. 
cc. 

AA. 
AAA. 

BB. 

BB. 

C. 

CC. 
AAAA. 



B. 
BB. 

C. 
CC. 

BBB. 



Petals clawed, with a broad, 
obovate or rounded blade, 
not much smaller than the 
labellum. 

Fls. yellow: column wings 
short, quadrate 6. Marihallimi 

Fls. red-brown: column wings 
narrow, angular 7. ForbetU 

Fls. dull brown, with yellow 
markings. 

Column wings smallftruucate. 8. onrtnm 

Column wings large, sharply 
serrate 9. exispum 

Petals and dorsal sepals obo- 
vate, cucullate, not clawed. .10. oomlgemm 

Petals and dorsal sepals sub- 
similar, very small: label- 
lum larger than the rest of 
the flower. 

Labellum white, spotted with 
rose-purple 11. oaonUatam 

Z/abellum yellow. 

Blade bifid 12. Martiantun 

13. flexnosvm 

Blade quadrifid 14. yarioofum 

Petals and sepals lanceolate, 
ovate, etc., at least one-half 
as long as the labellum and 
of a different form. 

Fls, white, spotted with purple. \5, FhAlflmopsls 

Fls. yellow or greenish, spot- 
ted afid barred with brown. 

Crest serrate 16. longipes 

Crest a smooth, heart-shaped 
callus 17. datyttyle 

Fls. entireUj yellow 18. oonoolor 
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6. HuthkUiftnnn, Beicbb. f. Pseudobulbi orold, 
2-4 Id. long: Ivb. usnowly oblong, lj-8 Id. long; Sa. nu- 
merous, 2K In. kcross, borne on  atoat psclcls 1-2 fl, 
high; the apper gepilB oblong -kplcu late, the UMril 
onuB united, ye Uov, with purplish bands; petals much 
larKsr, flddle-sbaped, wavy and 2-lobed, golden follov, 
witb few blotches at chocolatv-browo ; labellnm with a 
Tery lar^ spreading 2-lobed middle lobe and ear-like 
Bide lobes, yellow, with orange-red spots on tbo base- 
Hay. Braiil. B.M. 5735. P.M. 1877:28.';.-A very affec- 
tive and showy plant related to 0. criipum. 

1. VdrbMll, Hook. Psendobulbs ratberamall. oblong, 
compressed and sulcate: Iva. lanceolate, dark grten, 
9 in. long: panlole about 1 ft. high, bearing numerona 
handsome Qs. 2 In. across : fls. rich reddish brown, mar- 
gined with yellow; sepals small, oboTate; petals twice 
as large, obovate-rotunrl ; side lobes ot the labellum 
amall ; middle lobe spreading, fan-shaped. Autumn. 
Brasil. B.M. 3705. G.C. II. 11 :525.-A rare bat very 
ornamental orchid. 

8. •ditiDB. LIndl. LvB. and psendobolbi like those 
of O. en(]mm.- InBorescence an erect, much-brancbeil 
pjnunidal panicle: fls. 1-1X In. across: lateral sepals 
united, rather small; dorsal sepals and petals obovate- 
obtnse, yellow, with reddish brown bars and blotches; 
labellum with small lateral lobes and a roundlah, 

leredwlt^ , ^,.,^, 

. Brazil. B.R. 
, p. e7.-Blossoma 
I (or several weeks. 

B. oltpwil, Lodd. Psandobulbs oblong, sulcate, rongb 
Uld usually dark brown: Ivs. leathery, lanceolate, aboot 
9 in. long: flower-stam X-Wt ft. high, arched, bearing 
20-60 large Hs. m-3 In. across: fls. shining brown, with 
few yellow and red marks at the bases of the segments; 
■epals obovate, obtuse, recurred and undulate, the lat- 
eral onea united; petals twice as Inrge, broadly obo- 
*ate, obcose, much waved and crisped; middle lobe of 
the labellnm large, rotnnd -cordate, waved and crisped; 
lateral lobes xmall, hom-llke. Fls. at various seasons. 
Braiil. B.M. 3499. B.R. 23:1920. L-B.C. 19:18M. F-S. 
SI:ZU7-4B. F.C- 2:G4. B. 1:26.-Var. rnmdUUnnn, 
Hort. Fls. very large, the segments edged with yellow. 

10. oomlganun, Liodl. Pseudobulbs oblong, soleate, 
3 in. loug, 1-lvd. : Ivs. dark green, broadly ovate to ob- 
long, fleshy, ribbed, K in. long: panicle about IS In. long, 
drooping, branched and crowded with lis. above: fls. 
.1 ..... ^^ yellow, spotted with red; dorsal 
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sepals smaller and united; IsbelJum witb long-linear 

die lobe obovate.sabrepand. April, May. BrsiU. B.M. 
B.R. 18:1542. -A compact free-flowering plant 



the long n 



rery a 



:s can bang over the sides. 
I, Lindl. Pseudobnlba oval, 1^ In. long. 
smooth, becoming ribbed: Ivs. oblong- lanceolate, 6 In. 
long: raceme almost simple, 8-12 in. long, bearing 6-13 
lis. l>i In. across: dorsal sepals and petaU small, oval, 
greenish, shaded witb rose-purple; lateral sepals almost 
entirely united; labellum cunlate - pan dtirl form, with the 
middle lobe much dilated and 2-lobed, white to rose and 
spotted with dark purple. Spring. Colombia. F.S. 
8:836; 23:2457. I.H. 25:305. Gn. 22:350 [var. ffi'pnn- 
(<rK«).-A species with many varieties, which differ in 
shape and coloring of the Us. It Is one of the coolest of 
llie Andean orchids. Var. nnbigtwini, Lindl. Raceme 
Bubereet: sepals and petals white or light purple, with 
green tips; labellnm white, with a purple blotch around 
the crest. B.M. 6708. 

12. KartlinniB, Lindl. (O. Mrator, Llndl.|. Psendo- 
bulbs ovate, compressed and ribbed : Ivs. oblong, 
striate : fls. yellow, spotted ; lateral sepals united, 
ovate, aente ; petals obovate. concave; middle lube of 
the labellnm larger than the rest ot the flower, 2-paried 
by the deep sinus In front, clear yellow. Autumn. 
Braiil. B.R. 29:66.-A beautiful yellow species, with a 
panicle 2 ft. high. 

13. Qantamn, Sims. Pseadobulbs ovate, flattened, 
2 in. long: Ivs. linear-oblong, 6 in. long: lis. scarcely 1 
in. acroas; sepals and petals small, recurved, yellow. 



with cbestnut bars; labellum yellow, with tew reddish 
spots; side lobes small; middle lobe reniform, notched. 
Brailt. B.M. 2203. L.B.C. 5:421. -The plant blooms 
freely at various seasons. The fls. open In succession 
on a loose spreading panicle aiiout 2 ft. high. 

14. TUioAmn, Lindl. Pseudobulbs oval«, angled, 
2-4 in. long: Ivs. rigid, linear-lanceolate, 9 In. long: 
fl.-apikes strong, arching, 3 ft. long, with numerous Hs. 
I in. across: sepals and petals small, green, with brown- 
ish blotches; labellum very large In proportion to the 
flower, bright yellow, with a curiously toothed crest; 



15M. Onddlum variccsuni. vsi. RogenlKXK). 

lateral lobes rotnnd; middle lobe reniform, obscurely 
4-lobed. Winter and spring. Brsiil.-One ot the most 
attractive. Var. BAgsrdl, Rtlcbb. f. |0. BidqtTtii, 
Uort.). Pig. 1524. The best variety, ij peel mens havo 
borne 150 fls., with the lip over 2 In. across, rich yel- 
low, with a few red bars at bsae. G.C. 1870:377. P.S. 
18, p. ISO. F. 1870:25. Gn. 65:12 >6. G.M. 3g:3«6. 

16. PhaIaii6ptU, Linden £ Relchb. f, A small-grow- 
ing plant, with pseudobulbs oblong, somewhat ribbed, 

ward, about 6 In, lung; fls. 3-6 on a slender raceme. 

barred with reddish purple, and the base of the lip pro- 
fusely spotted with the same color; sepals and petals 
quite similar, oblong, acnte; labellnm pandurate, with 
2 rounded lobes In front. Blooms at various seasons. 
and lasts a long time. Ecuador. I.H. 17:3. Gn. 41:869. 
J.H. III. 28:515. -A beautiful little plant, worthy of ex- 
tended cultivBlion. Much like 0. rucnllaliim. 

II!. Unglpat, Lindl. (O. Janrir/mr, Reirhb. r.|. 
Pseudobulbs narrowly ovate. 2-lvd.: Ivs. narrow; scape 
several-fld., equaling the ivs.: Hs. on long pedicels; 
lateral sepals elongate, pendalous, united at the base; 
dorsal sepals shorter and wider, recurved; petals ob- 
long, plane; all yellowlah green, barred with brown; 
labellum yellow, spotted with brown at the base; lat- 
eral lobes small, obtuse; middle lobe transversely 
broadened, apleulate, the narrow part serrated. Sum- 
mer. Braiil. I.H. 2:64. B.M. 6193. called 0. limfftpri. 
Is O. Craunt, Relchb. f.-A small species. 

IT. daayityla, Relchb. t. Pseudobulbs ovate, flat- 
tened, strongly rugose: Ivs. 4-6 In. long, linear- 1 anceo- 
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Ule; acape ver; slender, 6-T In. 1odk> bearing 2-5 Be., 
ekch IH In. aerosit: dorsal sepuls and petala subequol, 
laDceolaM, pale yellow, blotched with purple-brown ; 
lateral BepaiB larger, united half-way; labellam large, 
sulfar-;ellow, with a blackixh purple callaa; lateral 
lobes small, triangular: middle lube round -faa-Bhaped, 
membranous and undulate. Jan., Feb. Organ Mts., 
Braill. B.M. G-194. 

18. odnoolOT, Hook. (O. unguicu'lAtum, KlotiBcb). 
PBeudobulbs Bmall,oval-ublong, slightly rurrowed: Its- 
lanceolate: Sa. 1-2 in. in diam., rich yellow, borne ou 

Eendutona racemes 1-2 ft. long; lateral labeB united (or 
air their lengtb, Braaller than Ibe dorsal sepals and 
petals, which are obovate; labellum twice as long as 
the sepals, broad, flat, bUobed, with 2 reddish ridgcB 
April-June. Organ Mta. 



B.M. 3732. I.e. 30:487. 
plant of close and com 
most attractive yellow c 



t habit. 



L. Labellum with a largt r< 

lobfi smntl or nonr. 
i, Pttali mueh broadfrthan 
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long-lanceolate, 9 in. long: inflorescence a targe panicle 
1-3 ft. long, with numerous fls., which are yellow, spotted 
with red at the bases of the Begmenls; sepals and 
petals small, the former entirely free; labellum reni- 
form, spreading, wary, tH In. across, narrow at the 
base, with two small lateral loben and a promlneDt lobed 
crest. March-May. Throughout the coast of Nicaragua. 
B.R. 20:1699. -The fiowers are produced in magnificent 
paDicles. In var. mijiu, Hort.,thcy are balf again as 
large as in the type. F.S. 20:2140. O.C. III. 17:173. 
Gd. 45, p. 491. ».». 37:475. 



::. Fig. Bctr X iH.acnit$; label- 
lum tajyt, forming tht moil 
compicHout part of tht 
flower; panicle iloul 21 



}, Sepnls and petale liittar- 

lanceolale, aeult. 

I. Fit. tchiteand pnrple 23. 

E. Fin. gelloui and (rotcn. 

r. Column tcingi rerytrvimate: 

creel of tevrral inttrrupled 

liigti 24. 

T, ColHMii v)ing» rounded, 

ilightig crenHlatt 25. 

r. Column wingt eroee, tpMace- 

late 20. 

r. ColHOin teingi falcate, drti- 

tale 27. 

i.Sepalt lanceolate.- petali 

epalulale 28. I 

oblona, obtiiie, 

E. Colorof labellum ycUou 

I. Color of labellum white 30. UDOOChUnm 

L. Ixibellum leith the middle 

lobe varioutly thnptd, 

rarely renitorm, but more 

10 than the lateral lobet. 

1. Fit. roie-eolorea 31. omithorhyiic 

>.^f*. yellow, variously 
marked and tpoltrd. 
it pHlvinale, pubeicent . .32. divariefttnu 



:. Crett n- 



>r labellum deeply 
t labe'l'lHoi 



33. pQlviiutiim 

.34. Wknuri 
3.1. nMolfttnin 



largT "'' 
t. Middle lobe bi 

c. 3fiddle lobe nolo 
rated from the , 
merely by a nhi 



19. ampUttum, I.indl. 
presseil, brieht (-reen 
blacliish purple and wrinkled with 






.36. Limmlnghil 
<l lobeK 

37. oheirophonun 
dobulhs subrotund, com 






151S. Onddium tleilDuin(O.B>tkarl).to ahow bablt. 

20. esoavktom, Llndl. {O. aiirdium, Beicbb. f. A 
WarsE.). Pseudobalbs oblong, compressed, 3-5 in. long: 
Its. l^ ft. long, leatherv, shining green: panicle 3-G rt. 
long, with numerous fls. I'A In. across, yellow, spotted 
with brown: sepals obovate, obtuse, free; petals oblong, 
; labellum sessile, with several broken rtdges 



,r the bas 



ivftted o 



theu; 



irslde; 



■pie 



middle lobe rotund, 

5293. I.H. 17:34. — Strong plants produce as many as 

100 Sowers on each panicle. 

21. ttKTlniUn, LaLlare & Lex. (O. Bdrkeri, Llndl. 
O. unsuieulAtum, Llndl.). Fig. iri25. Pseudobulbs 
oval, compressed, 2-lvd.: Ivs. oblong-lanceolate, thiek, 
1 ft. long: panicle erect, stout, 3 ft. high : fla. 2ii In. 
across; sepals and petals similar, lanceolate, nndulate, 
rich reddish brown, with few hars and spots of yellow; 
labellum yellow, with a very large, orbicular-reniform 
blade supported on a long claw, lateral lobes oblong. 
Winter. Mei. I.H. 1 :2; 22:221. P.M. 14:97. S.H. 1SB9, 
p. 176.-Very much like O. eplendidum. from which it 
diHersbythe longer clawof the labellum having a thick 
keel, and the oblong lateral lobes of the labellum. Both 
are among the most showy Oncidiuma In cultivation. 
Var. gnndlHimun, Hort., is advertised. 

22. tpUndldniii, A. Rich. Pseudobulbs small, round, 
compressed, 1-lvd. : Ivs. leatbery, obtong-ovate, 6-12 in. 
long: fl. -stalk erect, 2 ft. long: (Is. 3 io. across; sepala 
and petals similar, lancc-obloiig, acute, recurred, yellow- 
green, with broad brown bands; labellum very large, 
yellow, the broad claw of the middle lobe expanding into 
a large renitorm blade ; lateral lobes small, rotund. 
Spring. Guatemala and Mei. B.M. 5878 as {O. tiari- 
num. var. eplendidum). F.8. 18:1825. On. 51:1121. 
R.B.17:108. G.C.1871:42; 111.3:108. 

23. iaoAmun, Barker. Pseudobulbs ovate, compressed 
and ribbed, 2 in. long: Ivs. 9 in. long, ensKorm, acute: 
panicle 2-3 ft. long, slender, much branched and grace- 
fully arched: fls. IS In. across, numerous; sepals and 
petals linear-lanceolate, undulate, white, banded with 
purple ; labellum white, with a purple blotch ; lateral 
lobes rotund, small; middle lobe subreniform, concave. 
Bears numerous panicles In autumn. Mex. B.M. 4S24. 
B.B. 31 :64. I.H. 2:49; 29:444 (white variety). 

24. Bahari, Lindl. fO.aUUtimum, Lindl.K Psendo- 
bulb.'i oblong, CDmpre.ised: Its. enxiform, rigid, keelcii: 
panicle with numerous branches and rather dingy fls.: 

lanceolate, undulate, yellow, with red spots ; labellum 
with 2 spreading lateral lobes and a reniform emargi- 
nntr mid-lobe, yellow, with a reddish band. Trop. Amer. 
U.it. 19:1651 (as O. a/r»)imniH|.-A gigantic epiphyte 



1 long." 
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with floner-stemn C-0 ft. long and " 
bu been coofused with O. altiaaimum 

25. ftltlHlinmii, Swarlz. Pseadobulbs Dearly rottrnd, 
iDDch eompresaed and ed^d; Ivs. 1-2 at tbe top and 
several at the base of the paeudobulb, ensifonn, keeled, 

iog raceme, 4-6 ft. long: aepala and petals free, Hlmilar, 

oliTG-brown blutcbea; labellam nearly as Iouk as tbe 
petals, flddle-shaped, with the middle lobe renfform, 
spreading, yellow, with a brown band near thu center, 

groiDinently crested. Aug. W. Indies. B.M, 2990. 
.R. 22:18S1. 

36. iphftoaUtnin, Llndl. Pseudobnlbs elongate -ovate, 
rompressed: IvH. long, ensiform, apes recurved: scape 
strict, bearing a many-fid. panicle: sepals and petals 
iinear-lanceolale, undulate, yellow, spotted with brown; 
labellam about aa long as the sepals ; lateral lobes 
Burlcnlsle; middle lobe with 2 rotund lobes, yellow, 
with broim spots at tbe base. Spring. Honduras. 
B.R. 28:30.- Var. Klkodimmm, Hort., is a better va- 
riety. 

27. raQizmn, Lindl. Pseudobnlbs ovate, 1-tvd. : Ivs. 
narrowly lanceolate, acute: panicle with its stalk 3-4 
d petals linear-lanceolate, 
wish, shaded with pale 
brown; labellnm with a large, renlform, emsrglnate 
middle lobe and rotund lateral lobes, yellow, with few 
reddish spots on the base. Hex. B. 3:1IG. 

2S. BstsmuutUnnm, Parnientier. Psendobuibs large, 
4-S In, long, with sheathing Ivs. at the base: Ivs. ob- 
long-unslform, 2 ft. lung: scape erect, 6-8 ft. long: 
sepals lanceolate, undulate, reddish brown, slightly 
marked Tlth yellow; petals similarly colored, ipatulate 
and very much undnlale; laliellum brilliant yellow, 
with tbe crest marked with brown; lateral lobes small, 
rounded ; middle lobe large, renlform, emarginate. 
Broiil. F.C. 3: 137. -Related to O. olfiiiimuM. 
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29. HarrlMnUnnm, Llndl. (O. RarriiiAnum. Hort.). 
Paeudobulbs subglobose, l-lvd. : Ivs. linear -oblong, 
acute, flesliy and recurved: panicle about a foot bigh, 
erect, with the stem and branches gracefully curved: 
sepals and petals linear, obtuwe, yellow, spotted with 
pn rple- brown 1 labellum yellow, longer than the sepals, 
with small lateral lolies and a subrenitonn. emsrginale 
middle lobe. Aulnmn. Brszil. B.R. 19:1569. L.B.C. 
20:1917. S.B. 18:2Sa. 



30. lenMoUlnm, Batem. Psendobuibs sulcate, ovate. 
compressed, 2-4 in, long: Ivs. sword-shaped, 1 ft. or 
more in length; scape 3-4 ft. high, wilb numerous 
branches on which the fls. are loosely scattered: sepals 
and petals oblung, obtuse, green, blotched with reddish 
brown ; labellum pure white ; lateral lolies small, 
rounded; middle lobe broadly renlform, emarginate. 
Autumn. Guatemala. Batem. 1. F.S. 5:S22. P.M. 
T:24l.— A noble species, with the habit of O. Satieri. 
Panicles 6-9 ft. long. Var. splindemi is listed. 

31. ornltllOTltfllBhum, HBE. Fig. 1526. Psendobuibs 
oblong, compressed, 2-3 in. long, 2-3-lvd.; Ivs. grass- 
like, 8-12 in. long: stalks t ft. long, slender and arched, 
many-fid.: fis. scarcely 1 in. across, soft rose-purple; 
sepals linear-oblong, wavy; pi-tals oblong and a little 

and a larger dilated, emarginate middle lobe. Fragrant. 
Autumn and winter. Mei. B.H. 3913. B.R. 26:10. 
F.C. 3:136, H.H. I876:230.-This is an easily grown. 
free-Bowerlng plant of dwarf, compact hahlt. Its soft 
rose-purple color is very delicate and unusual in the 
genus. Var. BlbUUTam, Rcichli. f. <var. dtbum, Hort.). 
Pis. whitish, with only the calli yellow. F.M. 188:398. 
O.n. 111. 16:781. J. H. III. 29:399. G.M. 3«:18. Thers 
is also a variety called mijiu. 

33. dlTftriofttnm. Lindl. Paeudobulbs compreased, 
esch with a fleshy, oval, apiculate leaf: scape 1^4 tL 
high, with tbe hranchesof the panicle extremely dlvarl- 

low, spotted with purple Toward the base; labellum yel- 
low, spotted with red; lateral lobes large, holt-rotund; 
middle lobe smaller, emarginate. Autumn. BraxIL 
B.R. 13:1050. L.B.C. 13:1212. P.M. 3:4.-A fioriferous 
species easily recogniaed by Its singular oval, fleshj 
leaf and the divaricate panicle. 

33. pnlvlnttllm, Lindl. Panicle very much branched, 
in a loose, spreading manner, weak. 8-9 ft. long: fla. 
yellow, with tbe sepals and petals blotched with red; 
aegmenia obovate, aeate; the 2 parts of the lalwllom 
nearly equal; lateral lobes rotund-crenate and crisp; 
middle lobe undulate, crest a villous cushion. Summer. 
Broril. B.R. 25:42.-One of the largest of the Oncid- 
lums. The fls. last a long time. Var. m^iu, Hort., is 
said to be desirable. 

34. Wtnteri, Llndl. ((ManfopMiium ITdmcH, Llndl.). 
Psendobuibs ovate, somewhat angular: Ivs. linear- 
lanceolate: raceme short, few-fld.: aepals oblong; 
petals a little wider; alt white or yellowish, striated 
with rose-pnrple; labellum brilliant yellow: lateral 
lolies aubquadrate; middle lobe deeply divided into two 
rounded lobes. Autumn. Mei. B.R. 33:30 {var. pnr- 
puralum, Lindl.). 

3.'i. maanUtnnii Lindl. Psendobuibs ovste, com- 
pressed, 4-angled, 2-lvd.: Ivs. broadly [inear-oblong: 
Us. l^in. acroMS, yellow, spotted with deep purple; se- 
pals and petals subequal, ratber fleshy, ovate-subocumi- 
nate; labellum oblong-apiculate, the lateral lobes form- 
 "  - " r the middle; middle jobe ovate, 

6 A"" 



tothilum matul 
.16. LlmmlnKhll. C. 



B.R. 34:44. F.C. 2:57 (all aa Cyr. 



Pseadobnlbs oval, com- 
, mottled: raceme l-2-fld.. 
erect, several times Longer than the small Ivk.: tls. yel- 
low, spotted and banded with brovn; sepals and petals 
lanceolate, the tower pair larger; labellum with large, 
aariculate lateral lobes and a transversely broadened, 
subreniform, emarginate mid-lobe, spotted with red. 
June, .luly. Caracas. P.S. 18:I827.-A pretty dwarf 
plant with the habit of a Sopbronitis. 

37. «h«irtplianiin, Relchb. t. Pseudobnlba 1 in. long, 
ellipsoid : Ivs. 3-6 in. long. Mnear-lnnceolstfi : scape 
bearing a dense panicle longer than tbe Ivs. : fls. about 
a in. across, entirely bright yellow, with greenish se- 
pals; sepals and petals small, rounded -ovate, spreading 
or refleied; labellum muob larger, with three largo 
lobes, the middle lobe notched. Colombia. B.M. 6278. 
a.C. 1871:168 (descrlplioul. 
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A. Piantii dwarl, icarcely over S 

In. Mglt. 
a. LabelliimwilkS equal lobet. 38. pnmiliim 
BB. Labellum uiith tmall lateral 

and a 4-patted middle lobe. 39. Olilta-gklll 
AA. Plant* large, 
a. Winge efllie colHom narroie, 

taleale W. bloallMun 

41. C«« 

BB. Winai or the ealunta (leahy, 
rotund, reniform, etc. 
O. Liibellam pttHdumlr, trilk 
Iriattgular lattral tobie,,,i3 

i3. CiurtlMslnfliiM 
CO.lMbellum reHiform, <cith 

email blunt lateral lobrt . .U. imiAuia 

38. p&milnin, Llodl. A smftll plant about 6 in. high, 
without paeudobulba, and with obloDg, leathery Ivb,; 
InBoreHceace a small, branched panicle, scarcely longer 
Ihan the Ivs. : sopala and petals obovntfl, yellow, apoCted 
with hrovn; labellum yellow, rounded, trifld. Spring. 
Braiil. B.H.3581. B.R.11;920. L.B.C. 18:1732. 

39. Orlita-Ealll, Relchb. f. (O. MdifdUum, I.lndl., 
not HBK.|. live. radical, caneiform-llgulate, S-3 in. 
long; fl. -stems aereral, 1-2-fld., gKRhtly exceeding the 
Its.; Be. yellow, with few rod epota at the baac of the 
aegmenta and labellum; sepals lanceolate, acute; petals 
oblong, crisp, much wider; labellum large; laterallobea 
oblong-cuneate; middle loba divided into 4 lobes, of 
which the Inuer 2 are smaller. B.R. 22: 1911. -A very 
■mall, neat plant. 

40. HcmllAnmi, Lindl. Pseudobulbs none ; It >. large, 
oblong. lanceolate, keoled, thick and leathery: panicle 
many-tld.,Tarlable Inslic: fls. 2in. In diam.; nnpalsfree, 
oboTBt«, concave; petals oblong^btuae, undulate; all 
rich yellow or honey .colored, bordered with cinnamon 
color; labellum with small, narrow lateral lobes, and 
a pair ot tubercles for a crest ; middle lobe large, 
trana Tersely expanded, emarginaie, suboordate. ' 

12:458. 
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petala larger and without warts; labellum reniform, 
oimoat plane. S.Amer. B.H.KGOS. B.R. tl:7J7l'-Th« 
panicle is said to grow to a height of 9 ft. Avar. rtMnm, 
Hort., is aald to have roscHiolored fla., spotted with 
white and bordered with yellow. Var. KOttltoM, Llndl., 
has yeUow fls. spotted with orange. B.R. 25:16. 

45. PapUio, Lindl. Buttebpli Obchid. Fig. 1527. 
Ltb. oblong, very leathery, oliTe-green, mottled with 
purplish brown, 6-8 In. long; peduncle 2-3 ft. long, llal- 
tenod and Jointed, producing fls. several years In suc- 
cession: fls. 4-5 In, long and 2% !□. across; dorsal 
sepals and petals erect-linear, with a small lanceolate 
expanded portion, brown, with bands o[ yellow; lower 
sepals lanceolate-falcate, curved downwards, yellow, 
with beaTy bands of brown, labellum pandurate, usu- 
ally plane, with the middle lobe rounded. tranfiTcrsely 
broadened, emarglnate, yellow, with a broad band of 
brown aronnd the margin; wings o( the column toothed. 
FlB. at any season. West Indies. B.M. 2795 and 3733 



. Guat 



[. 4148. 



l.R. 29:i: 



Heshy, broadly lanceolate, 1-1!>^ ft. long : scape 4 ft. 
higb.ereot, with a dense panicle about 1 ft. long: sepals 
and petals ohiong-olituse. greenish yellow, with brlRht 
chestnut spots; Isbellnm yellow; lateral lobes rather 
large, spreading, rounded, narrowed to a claw; mid- 
lobe broadly reotform and deeply emarglnate. Guate- 
mala.— Grows very alowly. 

42. Lancsfcnnm, Llndl. Paendobulba wanting ; Ivs. 
fle"hy, oblong, acute, 1 ft. long and about 3 in, broad: 
acape stiff, erect, branched above and 1 ft. or more In 
length: fls. 2-3 in. across, numerous; Sepals and petala 
oblong, obtnee, Heahy, concave, yellow, marked and 
barred with chocolate-brown or crimson; labellum ner. 

haatat« base, middle lobe broadly eipamled, cuneate. 
The color of the labellum Is variable, usually rose In 
front, becoming violet toward the base. Summer, 
BHtlah Guiana. B.R. 22:1887, P.S, 18:1842-43. P,M. 
4:169. F.C.3:T9. 6.C. II.Zl :6a9.-VBr.nip«rbnm, Hort,. 
is deacribed as a snperior variety. Var. LoavTSidftnQm, 
Hort. {O. Loaprrri&nutn, Hort.). A var. with yellow 
fls.. prettily spotted and marbled ; labellum yellow at 
the base, white In front. 

43. CMtlUBlil4llM,SwsrtE.(0.,ff^>fclkman>ii,Lndd. O. 
rdtcun, Lodd. O. Hnduldttim, Sftllab. O. eil»iini«'n>n, 
Llndl.}. Pscudobulbs obaoletc; Iva. solitary, oblong, 
aeutisb: panicle 3 ft, long and loose; fls. small, whitish, 
marked and blotched with red and horderod with yel- 
low; sepals and petals oblong.ovnCe. free, waved; label- 
lum with horliontal, triangular lateral lobes and a fan- 
sbaped middle lobe, crimson, with a yellow border. 
Summer. Trop, Amer, B.X.3S(l(i In* O. Bnnleanum). 
P.C.3:97 {OB 0. inHdum, var. JencfcmnMBi). 

44. Ibildnm, Lindl. Lvs. elliptical, thick, rigid, dull 
green, 15 In. long; acape slender, 3 ft. high, much 
brancbed and many.fld.: fls. nearly 1% In. In diam., 
dark green or oIlTc-green, with Indistinct darker spots; 
aepals clawed, undulate, crenate, obtuse, warted on the 
bach, the upper one rotund, the others spatui ate -oblong; 



07. Ooddlum PbdIUo 



IX Ji). 
L,B.C,11:1086, P.S, 



r, limbaliim). B.R. 11:910. 

•0, P.M.5:175.-Vari>ble In color ot Qa, and 

. sonietimns green on the upper surface. P.C. 1 



Kokliaitltl, Linden. 
flower very large; sepals and petals golden yellow, 
barred with red; labellum yellow, with a broad margin 
ofbrown. I,U.30;500. 

46. Kramerliiiniii, Relchb. f. This species is murli 
like O. Papilio. Pscudobulba rounded, 4-7.angled: 
stem terete; petals and dorsal sepalsshorter than In ((. 
Papilio, apex more dlalinrtlT dilated; lateral sepals 
golden yellow, spotted (not banded) with cinnamon- 
brown, crisp, undulate, finely louthed; lahelluni very 
crisp and undulate, finely toothed, pale yellow, with a 
narrow band ot cinnamon -brown spota around Ihe raor- 
uln; column wings entire. Cent. Amvr. P.S. 19:19.% 



, Relchb. Plants with fleshy, rush- 
like lvs. 3-12 in. long and usually hanging downward)^ : 
fl. -stems 6 In. l4) 2 ft. long, the largest bearing abont a 

c team -colored, with sepia-brown spots; labellum while, 
yellow at the base, with a few crimson spots near the 
istbmos; middle lobe large, aubrenlform, 2-lobed, wavy; 
lateral lobes toothed. Pis. at various seasons. Para. 
giiay. B.M. 6982. R.B. 15:7. fin. 31 :583 -The hand- 
somest ot the round-ieavcd species. 

48 OeboUata,Swartz. If^.jHHci/Alium, Llndl.). Pseu- 
■lobulbs very small, each with a single, terete, obscurely 
furrowed leaf: Its. I ft. long, spreading, harsh in tex- 
ture: panicle rigid, erect, about 2 ft. high: sepals and 
petals nearly equal. olMvate, greenish yellow, spotted 
with red; labellum large, bright yellow; lateral lobes 
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broadly obovate ; middle lobe broadly obovate or Bubreni- 
form, undulate, notched in front. Spring and summer. 
Brazil. B.M.3568. B.R. 23:1994; 28:4(aaO. longifolium). 

49. triqndtmm, R.Br. {Cymbidium triquitrumf Swz. 
JSpidindrum trionhtrum^ Swz.). Pseudobulbs none: 
lv8. few, 4-6 in. long, triquetrous and grooved : scape 
about as long as the Ivs., purplish, bearing a raceme of 
10-12 medium-sized fls.: sepals broadly lanceolate, the 
lower pair united, purplish green; petals ovate, white, 
tinged with green and spotted with purple; labellum 
cordate-ovate, constricted near the middle, white spotted 
with purple; crest orange. Autumn. Jamaica. B.M. 
3393. 

A mpplementary list of synonyms and imperfectly known 
kinds advertised in America: O. ansiferum, Reichb. f. Sepals 
and petals oblong-obovate, free, crisp; labellum with llffulate 
lateral lobes and a reniform, emarglnate middle lobe, golden 
yellow, with 2 daric brown bars at the base, tlaeeid. The sepals 
and petals are sreenish, with yellow tips.— O. Baldevidma, 
Reichb. f. (O. Balderram», Reichb. f.). Panicle ample: dorsal 
sepals rounded, clawed, crisp, yellowish olive-brown with a 
yellow border; lower sepals longer clawed, cuneate-oblong, 
nnieolored: petals oblong, short-clawed, crisp, nearly compli- 
cate, smaller than the sepals, yellow, with brown blotches: 
labellnm hastate, Ugolate, obiase. Summer. Colombia.— O. 
JHetonUnse^ 'RoTt. ex-LindL^-Odontoglossum 8v-—O.F6r»ter- 
numni. — O.fuMcdtutnt Reichb. f. => Miitonia Warszewiezii.— O. 
Qdrdnerit Ldndl. (O. Qardneriannm, Hort.). Resembles O. 
erispam and O. Forbesii. Fls. lemon-yellow, spotted and biured 
with chestnut-brown on the sepals and petals; 'labellum broad, 
yellow, margined with the same color; all segments undulate, 
erisp. BrazU. G.C. II. 16:86. F.M. 1880:401. This is probably 
O. enrtam, Lindl., which should be referred to this species.— 
O. 6«artidn«m, C. Morr. (O. cflssinm, Reichb. f.). A species 
probably based on a variety of O. reflezum.— O. Gravesidnum, 
Rolfe. Pseudobulbs broadly oblong-compressed, 8 in. long: Ivs. 
•Uiptic-oblong, 4 in. long: panicle large, branching: fls. 2 In. 
across, yellow, spotted with brown; dorsal sepals spatulate; 
lateral sepals lanceolate-oblong, united at base; petals obo- 
vate, wider thMi the sepals; labellum pandurate, with small 
spatulate lateral lobes and a broadly orbicular-ovate, undulate 
middle lobe. Brazil. R.B. 21:73. G.C. III. 11:651. Near O. 
erispam.— O. Aa«t<Uttm, Lindl. Sepals and petals yellow, 
spotted with brown; labellum pale yellow. Mex.— O. lancifd- 
Hum, Lindl. (O. sessile, Lindl. A Paxt.). Pseudobulbs oblong: 
Ivs. short, pale green: panicle much branched and bearing a 
large number of fls.: sepals and petals large, obtuse, yellow, 
spotted with cinnamon-brown at the base; labellum large, of 
the same color. Ecuador.— O. Ldvenderi.—O. Lawreneidnum, 
Reichb. f . >*Brassia Lawrenciana.— O. muHnum, Reichb. f . 
A species with numerous small yellow fls. borne in panicles.— 
O. obryzdHnn, Reichb. f. ft Warsc. Fls. golden yellow, spotted 
with brown, borne in a much -branched panicle. Peru. Said to 
be an elegant winter-flowering orchid. — O. BeHekenbuehiiJAndl. 
Colombia.— O. rdteum, Beer.»Cochlioda rosea.- O. rupistre, 
Lindl. Fls. numerous, in a branched panicle 2 ft. high, brilliant 
yellow, spotted with brown. Peru. Said to be desirable.— O. 
RtuteUidnvm, Llndl.>" Miltonia RusseUiana.- O. Marcddes, 
Lindl. Pseudobulbs subcyllndrical, 3 in. long, 2-3-lvd.: Ivs. 
lanceolate: panicle branched, many-fld., slender: fls. large, 
yellow, spotted with brown ; sepals free, obovate ; iietals 
larger, clawed, obovate-spatulate, repand^ labellum with small 
serrate lateral lobes; middle lobe large, emarglnate, undulate. 
Brazil. I.U. 21:163. Near O. ampliatum.— O. Sehilleridnum, 
Reichb. f. Trop. Amer.— O. Sehlimii, Linden. A large, 
rampant species, with yellow fls. marked with brown, about 
1 in. in diam. Nov. Cent. Amer.— p. apactildtum. — O. bUI- 
lioerum, Reichb. f. Sepals and petals oblong-lifnilate, stellate, 
yellowish, with many brown dots: labellum with short, obtuse- 
angled lateral lobes, a narrow isthmus, and a cordate, rotund, 
enspidate middle lobe, pale yellow, with a darker callus. 
Mez. Near O. hastatum.- O. Vdlvox, Reichb. f. Venezuela.— 
O. Wamewtetii, Reiclib. f. Pseudobulbs rounded, compressed: 
hrs. 1 ft. long, thin: scape stout, with an 8-13-fld. panicle: fls. 
yellow, with purple spots and the middle of the labellum blood- 
red; upper sepals lanceolate, acute, crisp; lower pair oblong, 
shorter than the labellum, united; petals oblong, much wider 
than t^e dorsal sepals ; labellum with auricnlate lateral lobes 
and ^ reniform bifid middle lobe. Colombia.— O. Wiltoni, 
Hort.=Miltonia Warszewiczii. HfclNRlCH Hasselbrino. 

OHCOBA (Arabian, onkob ; name of a North African 
species). Bixdceas, Shrubs or small trees of tropical 
and subtropical Africa, sometimes spiny .^ Lvis. alternate, 
without stipules : fla. terminal, solitary ,^hite, large 
for this order, bisexual; sepals and ^talTS; stamens 
very numerous, inserted, in many rows <m a fleshy wing 
beneath the ovary; filaments filiform ; anthers linear, 
2-celled, attached to the base, erect, opening at the sides ; 
stigma dilated, notched: ovary free, 1 -celled; style cylin- 
drical: berry leathery, pulpy within; seeds numerous, 
used as ornaments by the natives. 



Kranssi^iLa, Planch. A branching shrub without 
thorns, the older branches having a rough ash-colored 
bark: Ivs. elliptic-oblong, obtuse or subacute, entire, 2 
in. long, with midrib, pinnate and netted veins, some- 
what pale on under side: peduncles terminal or opposite 
the ivs., 2-3 in. long: fls. erect, solitary, more than an 
in. across, white ; sepals roundish and very concave; 
petals twice as long, spreading, with narrow claws, 
cuneate at base, broadly obovate, with scattered, woolly 
hairs; anthers pointless ; stigma 5-6- rayed : ovary hairy. 
Procurable in S. Calif. — This makes a very fine pot- 
plant in a greenhouse temperature, flowering in spring, 
it is also useful for subtropical bedding. Prop, from 
ripewood cuttings, also from seeds. Give the plant a 
sunny position, and plenty of water while new growth 
is making. m. b. Coulston and H. A. Sikbrecht. 

0HC08P£BMA (Greek, tumor-shaped seed). Pal- 
mdeece, Stoloniferous palms, with low, very spiny 
trunks: Ivs. equally pinnate; Ifts. ensiform-acumiuate, 
entire, equidistant or somewhat clustered, the veins 
scaly beneath; rachis convex on the back, with a blunt 
keel above: fr. small. Oncosperma difPers from Eu- 
terpe in the small, acute sepals: stamens 6-12, the an- 
thers erect; albumen ruminate. Species 6. Trop. Asia. 

fasdeuUtiim, Thwaites. Gaudez at length 3(M0 ft. 
high, 5-6 in. in diam.: Ivs. 18 ft. long; pinnie fascicled, 
12--18 in. long, 1-2 in. wide, lanceolate, long-acuminate, 
the tips drooping; sheath 2>i ft., armed and scurfy: fr. 
globose, blaok-purple, H in* in diam. Ceylon. 

Jabbd G. Smith. 

OHIOK. Plate XXII. All the Onions of common or 
general cultivation are forms of one variable species, 
Allium Cepa, This plant is probably native to south- 
western Asia, but it has been domesticated so long and 
has varied so much that its aboriginal form is not 
well understood. It was grown by the ancient Egyp- 
tians. It is grown primarily for Its bulbs, but the 
leaves are sometimes used as seasoning and in stews 
Under long-continued cultivation and selection, the 
bulbs have developed into large and shapely organs. 
Now and then the bulb does not develop and the neck 
(or stalk Just above the bulb) remains relatively thick: 
such onions are *^ scullions." Seeds from poorly selected 
or deteriorated stock may be the cause of scullions: 
they are to be considered as reverted or run-down 
forms. Sometimes scullions result from very wet soil, 
whereby the plants grow too much to top. Seeds grown 
in the South or in a long-season climate tend to pro- 
duce plants in short-season regions that do not "bot- 
tom " before caught by frost. 

The Onion is one of the hardiest of vegetable garden 
plants. In the southern climates it is grown largely as a 
winter crop. In the northern states and Canada the 
seeds are sown or the bulbs planted as soon as the 
ground can be fitted in the spring. It is always be.<tt, if 
possible, to prepare the ground in the fall in order that 
the seeds may be sown on the first approach of warm 
weather. When Onions are grown from seeds, it is 
essential that the ground be fine and loose, and all sur- 
face stones and litter removed. The seeds are small and 
do not germinate quickly. The young plants are surface 
feeders. If the seed is sown late or if the ground is 
droughty, the plants will either perish or make no 
headway. Land which is foul with weeds should not be 
planted to Onions, for the young Onion plants cannot 
withstand such competition. In the old-fashioned 
gardens, it was the custom to plant Onions in short 
rows crosswise of raised beds, as in Fig. 1528. This 
entailed an endless amount of small hand labor and 
usually resulted in the expenditure of more time and 
effort than the Onions were worth. The better method 
is to grow the plants in long rows which are far enough 
apart to adroit of the use of a wheel hoe. Fig. 1529. 
EiVen when a small quantity of Onions is desired, it 
is better to place them all in one row than to have 
many short rows. With the best of land and manage- 
ment, and with the use of wheel hoes, more or less 
finger work will be necessary in order to bring the crop 
to full perfection. The seed may be sown thick in the 
home garden, and as the young plants begin to crowd, they 
should be thinned. The plants taken out in the second 
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■Dil third thiDnlogs may be used oil the tsblp. Fig. 
1531)^ It is very iokportant tbat the best ^ade of Bef<] 
be used, for tko Onion deteriorates mpidly troiu xeeil 
which is not well grown nor carefully Belected. Then 
are great numbera of varletiee. Tbt' most populoi 
Blandard field klndB are Southport lied aud Vellon 






It Onioi 



Olobe, and these 

variety, frreat qui 
reliable seeii cati 



are also to be advised for tijo nisln 

ibers of kinds may be sek-cted from 
loguos. Some of the quick -growing 
Boutnem uuious oro eicdient for early u^e. 

There -are two general methods of propagating the 
Onion-by Beeda and by bulbs. Onion seed is ordinarily 
known as " black seed," although there i» no Onion seed 
which Is not black. The main field crop is grown from 
seeds, hh aiplained in the articles which follow. The 
Onion seed o( the market is produced from full grown 
and typical bulbs of the desired variety. These bulbs 
are grown from seed and are kept over winter as other 
Onions are. In tha spring they are planted out In rows 
two feet apart and aa near together In the row as tbcy 

In early summer, and the seed is harvented. 

Propagation by bulbs is employed tor the purpose ot 
seouring early Onions for home use or tor the special 
early-season trade. Until within recent years, all the 
very early or bunch Onions were raised from bulbs, but 
recently a so-called "iiuw Onion culture" has come Into 
vogue, which consists in sowing seeds in hotbeds or 
coldtramcs and transplanting the }-aung plants. Bulb- 
propagation is ot three generst categories; (1) The use 
of bnlblets or "top Onloas" which appear on the top of 
the fiower-staik Id the place ot flowers; (2) the use 
ol bulbela or separable parts of an Onion bulh, known 
as "molliidlers," or "potato Onions"; (3) the use of 
ordinary bulbs which are arrested in their growth, 
known as "sets." 

Bulblets, or top Onions, are shown fn Fig. 1,'i.ll. If 

one ot those bulblets is planted in the spring, it 

quickly produces a young bulb, and the growing bulb 

maybe pulled at any 
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a compound bulb like that from which it came. Some- 
times flower-stalks are produced from multiplier or 
potato Onions. The best results with multipliers are 
secured when the bnlbels are separated on being 
planted, for each one has room in which to grow. Two 
or three kinds ot mulUplier Onions ore known, the 
Tariation being chiefly in the color of the bulb. 

in their growth, and when planted will resume 
They are grown from seed. The seed is 
ry thick on rather poor land, so that the young 
on reach the possibilities of their growth : they 
mature when still very small. These small 
bulbs or sets are then harvested and kept 
over winter, and used for planthigthe follow- 
ing spring. When planted they grow rapidly 
and may be pulled and used for the table. 
It allowed to remain in the ground, they 
send up flower-stalks and produce seeds, 
as common Onions do. Sets are not allowed 
to seed, however, since the seeds from sets 
would probably produce an Inferior race ot 
f>nions. Any variety of seed-bearing Onion 
may be grown and propagated as sets, al- 
though there are relatively few that give uni- 

nlly designated as yellow, red or white. In oriler to 
secure good results from Union seta, it is essential that 
the sets be i^mall and firm. They should not be over 
one-halt Inch in diameter. It tbcy are of the best. If 
tbey are much larger than this, they tend to run to see<l 
rather than to produce bulbs. Sometimes the very small 
and inferior Onions are saved from the regular crop 
and are used as sets the following spring. Such sets 
are generally known as "rareripes." Usually they do 
not give the best reaults. 

The varieties ot Onions are numerous. In 1K89 
(Annals Hott.| 78 varieties ot "seed- Onions were 






» ter of bnlbleta, 

sometimes mixed 

15». The new-time Onion field. "Ith Cowers, on its 

top. There are two 

or three strains of top Onions on the market, althougb 

the leading ones are the wbtte and the red. these names 

applying to the color ot the bulblets. Tho so-called 

"Egyptian Onion" is a top Onion; also the "tree Onion." 

Multipliers are shown in Fig. 1532-3. ' " ' -- 



ingle -1 



ns. It 



re. When the Onion Is planted, eaeh 
ot these cores or bulbels sends out leaves and grows 
rapidly for a time; that Is, the old or compound bulb 
separates Into Its oomponent parts. The growinir 
bulbels may be pulled and eaten at any time. If allowed 
to remain In the ground, each of these bnlhels will make 



offered by American dealers, and also about 20 kind 
of niultipliers, potato Onions and seta. For purposes o 
careful scientiUc study, the varieties may be elasHiflei 
into geographical races, but lor purposes ot descripli< 
they may be assembled Into groups characterised 1> 
such arbitrary features as form and color ot bull 
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Ooir (6 Rep. N. V. State Eip. Sta., for the je«rl8B7), 
classifies Qrst by shape ot bulb and then by color. He 
tnaKea four primary groupa : bulb oblale, spherinal, top- 
shape, oval or pcar-sbape. Ea«h ot th^Ho groups <^ 
divided in three eections: color wbite, yellow or brown- 
ish, red or reddlab. Another classltlcBtion (Bailpv, 
Bnli. 31 Mich. Agrio. College, 1887), makes three pri- 
mary aectioDS on metboda ut propagation; propagated 
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1331. Top Oniana IXH). 

by diTlslon (mDltlpUers),by bu1bletnor"top8,"by seeds 
(or seta). The laal section (seed Onions) is divided 
Into bulbs silvery white and bulbs colored, and these 
groups are again diviJed on shape of bulb. 

Aside from the chapters on Onions in (he vegetablu- 
gardeuing manuals, there are special trestiaos, as (Jrei. 
ner's "Onions (or Proflt," and "The New Onion Cul- 
ture," Ore in er and Arlie's"How to Orow Onlona,"and 
. theOrantreJaddCDinpHny'B "Onion Book." 

The pullivated onion-like plants may be named under 
ail apeciea, as followa; 

A., Ltavts lertle and hoiloa. 
B. Planl annvai or biennial, iht biilhi tiident, 

AlUnm Ctft, Linn. ComOH Onton. Bulba various, 
but distinctly rounded at (op and bottom: scape tall and 
atont (nraally 2^ ft.), enlarging in the middle, glau- 
cous, moeh exceeding the laree soft hollow leaver: lis. 
in round umbels (Fig. 15:<4) wblto or blush. Persia and 
adjacent regions. 

Var. bnlbsllUsni, Bailey. Top or tree Onion. 

Var. mAltlpIiniu, Bailey. Multiplier or potato Onion. 

AlUam tUtnUnm, Llna. Welsh Oxion. Ciboclk. 
Fig, 1535- No distinct bulb, but only an enlargement 
at the base ; Ivs., scape and fls. much as In the Common 
Onion, except that the plant is usually loiver wben In 
bloom and the leavea are more clustered. Siberia. B.M. 
l230.-arDwn tor Its leaves, which are ased as spnxoti- 
ing. It is aa hardy as the Onion. It Is grown prefer' 
ably from seeds, but the roots may be divided. The 



seeds are usually sown in the fall, nnleas the climate In 
aevsre, and the leaves are ready for early apring use. 

AlUiun Aioaldoletm, Linn. Shallot (which see). A 
small plant, with short awi-ahaped leaves, and an umbel 
of lilac fla., but distinguished chiefly by the small ob- 
long-polnled cluatered bulbs. These bulbs are home on 
a common disk, forming a. more or less compact com- 
pound bulb tbiiC reminds one of a multiplier onion or 
garlic. It is native to Syria.-The Shallot is rarely seen 
In this country. Itla grown forthe little bulba or "cloves" 
which are used as Onions are. The young leaves are 
Bometimea uted for flavoring. The bulbs or cloves may 
lie planted in early apring, the same as onion seta. The 
Shallot rarely blooms. A amall alrain of Onion is 
known as Shallot. 



mil/ per, 



i.il, pro. 



t drnst >od-likt 



AlUnm 8eh«D4prMiun, Linn, Cive (which see). Fig. 
15a6. One ft, or leaa high, in a tough clump, scarcely 
bulbous, producing umbels of rose-purple Ha. In apring. 
N. Eu, and the northern part of N. Amer. Grown for 
kves, which are used (or Hetuioning, 

i*. X<nrf« flaltiih, not holloa; 

Alllom satlTum, Linn. Garlic (which see}. Fig. 
394, page 628. Bulbs small, breaking up Inlomany small 
bulbs or "cloves;" Ivs. very narrow, keeled: fls. pur- 
plish, but usuolly not forming or rcplsceit by bulb- 
, lets. Eu.— Grown for the bulba. and cultivated like 
I Onions grown from seeds, 

w AlUnm PAmm, Linn. Leek (which see). Fig. 
1537. Strong, robust plant, with the ximple bulb lit- 
tle thicker than the elout neck : Ivs. very broad and 
strongly conduplicate or keeled: scope produced the 
second season, bearing a large umbel of white or blush 
Bs. En. Grown from seed, after tbe manner of Onions. 
The leaves and bulb are eaten. l. H. B. 

The New Onion Cl-LTCBB ( TramplaHliog Proem), - 
The idea of ralaing Onions by growing seedlings in beds 
and transplanting to the open, which are the essential 
features of what has been termed "the new Onion cul- 
ture," is not new. li has long been pnt in practice In the 
Bermudas, among the Portuguese growers in Califor- 
nia, and iu variona places in Europe. Tbis. however, 
does not detract from tbe credit due to the writer, as well 
IS to Prof. IV. J. Green, ot Ohio, for the rediscovery 
(about 188'J> o( thia old, hut In their localilies and in 
most portions of the United States before that wholly 
unknown, plan ot Onion-growing. There are only few, 
If any, modem innovations which have left an equally 
deep impression on our garden practices. The trans- 
planting method Is admirably adapted to tbe character 
ot the large foreign Onions, especially those of the 
Spanish type, and by it the American grower is enabled 
to produce bulbs In every way the equal of those large 
sweet Onions which are imported from Spain and other 
foreign countries, and sold in our groceries at 5 to 10 
cents per pound. A portion ot the Onions now palmed 
off on the unsuspecting buyer in variDus places as " im- 



un. A multiplier ( 

ported Spanish" 






s of 



the Prizctaher vai 
by any means. Tl 
Ibis class of Onion 



buyer Is not tbe 
is perhaps tbe he 

of good shape, perhaps a little darki 
imported Spanish, and its equal In 
The newer Gibraltar Is still larger, n: 



lilder, a little later 



1138 



ONION 

r, but BlCogether one of the b 



not as Kood a keei 

OnioQS which the home grower, lu wen an me mHrxei- 
gardener who cbd sell hlB crop before lal« fall and at 
good pricea, coiild produce. 

Start the plants under Klaas (preferabl; In green- 
bonae) daring Jaauarv or February, sowing sood rnther 



of plants if the ground is rough or lump;, while those 
tUHt do grow ire weak aud puny on rough ground. Uand- 
r&king is BDmetimea necessary to inaure genuinatiaa ot 

Dralnagt.^Tbe drainage must be nearly perfect to 
l^t beat results. There should be no hollow places in the 
bed?. Even on a sloping piece of land, the dead fur- 
rowa or alleya should be kept open. It there Is a natural 
sag in the land which cannot be surface -drained, It is 
often practicable to underdraln so as to get aatiafactory 
results; for there Is do crop grown In the ordinary 
market-garden which will pay a larger percentage of re- 
turn for underdraln In e. In nearly all locations. If tlie 
foliage ia of a light color, and the crop does not ripen 
evenly, an underdraln will usually correct the trouble. 
Tho time to drain la when tbe ground Is being pre. 
pared for planting, not after a heavy rain, when water 
is standing In pools over the fleld. 

Onion Seed.— There are a few growers who can proBt- 
ably grow their own seed, but the masses should buy. 



ISH. Onkn in flower. 

thickly in drills an inch and a half or two inches apart, 
and using alioiit an ounce of seed to ten square feet of 
bed surface. The soil should be sandy and very rich. 
Keep the plants in good growth, and as soon as the patch 
outdoors can be properly prepared in spring, set the 
seedlinga In rows about 14 Inches apart, and from a to 4 
Inches apart In the rows. Little hand-weeding will 



ssary. 



but the wheel 
.ion ot o< 



lould b> 



r green 



d freely. We 



this way. For that purpose the planta are pet 
closely In the rows, say not over 2 Inches apart, oeeu 
of the Prlietaker is moatly grown In the United States, 
while that of the Gibraltar Is as yet all imported. 

T. Gbbinib. 

COUUEBOIAL OnIOK CULTURE IH THE NORTB.— 

Soil,— The soil should be a rich, moist, but not wet, 
loam with a aubaoil ot clay, or close compact Bandy loam, 
not coarse gravel, as that lets the water leach out too 
quickly. Oniona will stand a large amount ot tertUiia- 
tion, and there is little danger of getting the soil too rich. 
Soil tliat has been under cultivation tor three or four 
years at least Is much better than new land. The ten- 
dency of the latter is to produce too much top-growth 
and Improperlv ripened bulbs. 

To prepare the soil, plow 10 or 12 inches deep, if the 
soil la ot sufficient depth, or down to tlie subsoil. Care 
should be taken not to turn up much subsoil, or the crop 
win not mature evenly. 






ThI 

sometimes advisable to order from some one ot the large 
seed houaea ot the country, but It there is a reliable 
local dealer who buys seed in bulk, go to him and make 
your wants known and you can often do better than to 
send direct to the large seed house, even on quantities 
oloO to 100 pounds. Be sure to know where the seed comes 
from, and if possible test it before planting. In any case 
always buy the beat seed obtainable, no matter If it costs 
double the price of other stock. 

The sowing of tlie seed ahould be done with one of the 
standard garden seed drills, the first essentials of which 
are that the machine can be regulated to sow evenly and 
in the quantity desired without clogging. The machine 
should o - 



. The 



lopper 



which 



ot seed 



sliding piece at the bottoi 

and closes a diamond -shaped opening, 

the operator can regulate exactly the 

The seed should be sown In rows 12-14 In. apart, and 
at the rale of S>i-4>i pounds per acre, according to aoll 
and seed. A loll which produces heavy tops requires 
less seed than the drier, sandy soli which grows small 
tups. The plants should stand from 1-3 In. apart in the 
row. The seed should be aown from >i-l in. deep, 
according to soil. 

Tillage should begin 
as soon as the plants are 
up enough for the rows 

a double.wbeel straddle^ 
cultivator if one is at 
hand, setting the knives 
Bs closely as can be 
worked without covering 
the young planta, and 
continue aa often as nec- 
essary to keep weeds de- 
stroyed aud the ground 
loose on top until the 
planta aro too large to get 
through. The last time 
through may be done 
with a single-wheel ma- 
chine, which will throw 
a tittle earth up to the 



makes it valuable where a little of the subsoil has been 
turned up in plowing, giving tlie young planta a good 
start, when, without it, they would be too llglit.colori ' 
and weak In growth. Ashes should be spread as even 
as possible, Tli to lOO busbelH per acre on the groui 
after plowing, and harrowed In. 

Tillaet. -The harrowing should be thorough, uaii 
■ome kind o( a diak or spring-tooth, tor the Hrst tin 
over, with a Meeker or some other smoothing barro 
for the Rnlah, It is impossible to get a good even atai 



throughout the season, 
but the double -wheel is 
preferable for the first 
part of the work. 

used with profit after the Welsh Onion. 

.^-5 in. high. This works two rows at one passage, si 
ring the soil tn the rows whero the wbeel-hoea do i 
work, and greatly redurea the amount of hand-wei-di 
to be done. Of eourne, hand-weeding must be done 
often as necessary to keep the beds cleao. 
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Barvttling mtij be done In the following mBDner: If 
the crop ripens eT«nl]', bo thM there ere no green tops 
st»ndlng, the topping can be done most rapidly before 
the Onions *re pulled. By using a thin, shitrp knife, 
taking the dry topH In one bund and cutting from the 
person, the work can be done quickly and well. Be 
careful not to (ear the skin down the side. The length 

be OTerlooked. If the tops are left too long thejr have 
a ragged appearance, and it too short, there Is danger 
of caQBlng the Onions to rot In the tops, because of 
bruising or because of wat«r having gone to the inside 
of the Onions. The proper length Is about half an Inch 
from the bulb; or, take an Onion by the top. with the 
thumb and forefinger close to the bulb, and cut the lop 
close to the flngeni. The pulling may be done by hand, 
but a poller made to Bt a hand-cultlTator is much more 
rapid and does not Injure the bulbs. The puller is 
■Imply a knife wllh one or more flngsm to move the 
bulbs slightly as the roots are cut. In light, dry soil It 
works very well without any Bngers. 

Uauy growers prefer to pull the Onions first, allowing 
them to dry a few days before topping. This is what 
should be done if the tops do not dry evenly, or It the 
crop Is lBt« and needs to be hurried; abd is all right in 
any case, though not quite so rapid as the other way. 

Storage. — After the Onions are topped they shouM be 



s Bible. 



Let thei 



a day or two If the we 
them up and store In the curing shed. It allowed to lie 
too long on the ground the skin peels off too ranch. The 
■bed sbould have doors or ventilators at each end from 
top to bottom, so that the air can pass through freely 
and be free under tbe floor. If the floor Is light, with 
no circulation under It, lay some 8x4 scantling on the 
floor and lay a loose board floor over them without nail- 
ing; then take some pieces of 2i4 sawed Just 1 ft. 
long and nail them to the floor at even distances for 
posts to carry Btringers for the next floor. Use 2x4 for 
the Btringers; set them on edge, nail thera to the posts 
and all Is ready for the Onions. This gives a space of 
16 Inches. Fill 12 incbes (the length of the posts) and 






les for air space. Lay another 

*   > get the u 

stringers 






after two or three Hi 

In handling the Onions, bushel boxes 

all small, defective, or odd-colored bulbs i 
to be picked up seps 



bump in the boips, then drive along the si 
>ed with a platform wagon, and loa-l. Have 
4 ft. long by 2 ft. wide mad 



n wagon, and li 
2 rt. wide mai 
. 1 in. apart. Put legs ot 



strips K-lin. wide and I 

end about 14 or 15 in. long ana on ine omer era long 

enough to give it a sufficient IncllDe to make the Onions 

roll down freely. With 

an old coffee sack make 
a bag like a sheet bang 
by the comers with 
hooks, to hang under tbe 

. the dirt and leaves. 

- Onions directly from tl 




If all has gone well the ( 
bu»bels to the acre on good Ian 
rich land, and TW) or BOO bushels on a single acre selected 
from the best part of a ten-acre field. 

Jfarfcilinp.— Therelsanold saying. "The time to sell 
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Is when someone wants to buy." This Is a very good 
rule to apply, unless one is prepared tor cold weather 
or is reasonably sure of an advance In price. In a 
general way It is best to ship In sacks of even bIib and 

fourth busbels. Thexe points must be governed by the 
market. In sacking to ship, always throw out all de- 
fective bulbs and all ot 
another color. In slie 
down to about IH to 1% 
inches in diameter is a 
good scale to use la a 
general way, but this 
point must also be gov- 
erned by the market. 
Sell bv sample as for as 
possible. 

KoriedM.-There are 
three varieties of Onions / 
which take the lead t 
clearly above all other.' 
in tbe big markets of tbe 
country, — the White 
Qlobe, Yellow Globe, an<l 
Red Globe. These come 
under ditTerent names, 
as Sonthport Yellow 
Globe and Michigan Tel- 
low Globe, but the object 

growers is to get bulliM 

as nearly globe-shaped ijj7. Leek— AlUum Pomun. 
OS poBslble. The okln > 

should be thick and two or three layers deep, to prevent 
bruising. Irviho C. SaiTm, - 

Onion CcltctiE in THB South. — Twenty years ago 
Onion'growlng from seed was not considered practicable, 
and by many it was considered Impossible south of the 
Potomac. The Introduction of varieties from South 
Europe and more careful attention to details of the 
work have made Onion-growing not only possible but 
often exceedingly pro Stable. 

The eastern South consumes large quantities of the 
mild formH, sucb as the Bermudas. In the markets at 
Jacksonville, Pla., these are sold by the piece, frequently 
retailing at 6 cents and 10 cents each. Nowhere in the 

scale, but they form a suppieraentary crop, or may be 
grown eitensivply at times. Tbe southern Onion-grower 
must keep in close touch with the northern and foreign 
Onion markets. As there are no eitensive cold storage 
plants, the crop must be sold soon after ripening. Tbe 
extensive Onion-grower of this section must therefore 
keep his land in proper tilth and wait for the year when 
the price ot Onions will warrant bis planting. 

SoiJ.-Tbe soil sbould be alluvial, sandy, and ot a 
One teiture. A level tract, freed of oil debris, and one 
that can be plowed deeply, is doBlrable, In the coast 
region such land may be obtained in great abundance. 
It Is frequently used for vegetable -growing, but large 
areas are still uncleared or are used for farm crops. In 
tbe billy regions ot the interior, Onion lands must bo 
sought mainly along rivers or old river beds. 

Ji'erfiKier. —Un decomposed vegetable matter should 
not be applied imraedialely preceding Ihe crop. Even 
cotton-seed meal should be used three weeks or more 
betoro tbe seed Is sown and then carefullv incorporated 
with the Boll where the rows are to be, or If tbe rows are 
to be a foot or 14 Inches apart tbe cotton-seed meal 

When the land is dencienl In tbe three ingredients 
considered essential In fertllirer.i, the following formula 
will supply the approximate proportion taken off by a 
crop of Onions: 

Nitrogen S« 

ITiosphoric arid, svsllsble «« 

Prom one to two tons of the above formula will not 
be found excessive, but the amnunt that will give tha 
greatest profit will be different on each field. 

The following table gives the amounts ot dlfterent 
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nubstnnces 


which 


«re required to 


. give 


the dealred 


■mounta of each ot the three elemt 
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-Seed-ii. 


DWiDg 


Id the f1< 


Bld occ 


an in the 


npp^r dial! 


■icl» B9 . 


.«ly« 


the Ant 


of ApH] or a little 



a the central district 
ary, while In the Oalf ngioa 11 may occur lute io (all or 
any time during the winter, beins ganged largely liy the 
time required for the variety to mature, and the market 
lo be met. It is a good rule to put on an abundance 
ot Beed, about twice aa much aa reoommended In gen- 
eral, especially In the Guif region. Uany fields suffer 
from deScleDt stand more than from any other cause, 
and Id some years it is the only cause for an uuproa- 

Seti. — Qoai crops may ba frrown from sets, but the 
'iibor InvolvBd and cont of the "seed" is naually so 
great as to deter many from planting them. In uning 
sets they should be separated into tbree or four grades, 

last. In most cases Che smallest sets gran such inferior 
Oniona that they would better be discarded. This lakes 
for granted that the seta trere all grown at the same 
time and from the same seed in one field. 

OroieiHg Sefi. -Nearly all the sots used in the Soutli 
are shipped lu, while rliey may be grown as well here 
as anywhere. In the (iiilf region tlit>re is lime enough 



s after the 
rvesCed and marketed. Tbui 
rthem-grown sets, it is enti 
? seed south, grow seta, and 
' Bprlng market. 



of shortage in 
iti cable to ship 
bs baiik In time 



The New Onion CuHure.— Hucb has been written 
nnd spoken about rai.-^ing the plants in aseeil-bed and 
llien transplanting lo the field. While this maybe prac- 
ticed successfully, the greater i|uantity ot Onions is 
raised by the old-fashioned method. I.e.. by seeding in 
tbe drills where the plants 
are to mature bulbs. 

In certain localities it Is 
advantageous to plant out a 
seed-bed before the general 
field will permit working, 
and then transplant as soon 
"8 all condilionr — ' 



ONOCLEA 

tloD. The crop is a perishable otic, and muaC be palled, 
gathered and shipped in as short a time as possible, 
when sufficiently mature. 

There seems to be no generally acrepted plan (or 
marketing, (he crop l>eitig placed In boies, barrets or 
bags for shipping. 

l-'ariefiei.— The following varieties have given good 
crops In tbe bands of expert growers and may be recom- 
mended for the entire South : While Bermuda. Rod 
Bermuda, Prizelaker, Yellow Danvers, (iiant White 
lUlian, Giant Koroo, and Large Tripoli. Other varieties 
than those named here have given as good or better re- 

ful. In addition, ate Creole (Fig. 15:JS) for Gulf region 
and Red WethersHeld for central and upper district. 

J)i.en«e«.~ Black Mold {Macroiporiuin Porri): This 
disease spreads rapidly over the field, especially late In 
the season. Some good may be done by spravlng with 
Bordeaux mixlure, but its application is limited almost 

Smut ( Ifrocynlii CepuUr) : The name of this fangus, 
smut, dencribes It fairly well. About all Ihat can be done 
is to subject the Held to rotation, and to sow seed from 
smut-freedistricts. Some years nearlyall southern- grown 
Onions brought to market will l>e more or less Infected. 

Rotting is especially severe in wet seasons when the 
crop cannot be properly handled, and is caused by a 
number of fungi. Best preventive is to store in a dry 
place, and consume as soon as practicable. 

/bs«(.. -Onion fly, or Onion maggot. Is one of the 
most severe pests when it enters the field. There 
seems to be but little encouragement In combating iLe 
pest. It ofttn leave.H the field as mysteriously as It 
appeared. This disappearance has been coincident with 
the application of same supposed remedy, and ban con- 
sequently led to tbe recommending of unreliable remp> 
dies. A thorough application of ground tobacco sterna 
down the row stems to act as an insecllcide and a repel- 
lent, besldcx being of value as afertiliier. 

Thrips: These insects attack the leaves at times, and 
become so numerous as to cause the tips to tnm brown 
and finally destroy the whole leaf. Besides the Insect 
Injury they open the way for sneh (ungl as Macrospo- 
rlnm. This insect may be treated successfully with 
kerosene emulsion, tobacco decoction, reHin wash and 
possibly with kerosene -water miitare. p_ q_ Bolts. 

ilima; also applied to 

OIT6BET0HI8(Greek.as«e«7«.d). LtdnminiUir. This 

genus Includes the forage plant called Sainfoin or Holy 
Clover. It is a perennial herb, which grows a foot or 
two high, and has numerous small, oblong Ifts. forming 
an odd-pinnate leaf, and spikes of light pink fls., borne 
In summer on long, aiillary pe<luiicle9. Its stipules are 
tliln. brown and pointed. The pod is semi -circular, 



able. In 



ilrict! 



South, seed may h 
the first of February, and 

I In the central South, seed 

 may be sown in protected 

Y coidframcs as early as the 

middle of December, or in 

The''e^B^ller plants "m^y^b^ 
transferred to (he field by 
the last of February, or as 
Boon as danger from frosts 
is past. In the Uulf region 
the seed may be sown dur- 
ing the fall in an open bed. 
and transplanting Co the 
field may occur when plants 



able condition of weather prevalN. 

ffarveitling is often attended with ror 
culty, and in some cases special drying 
be constructed to secure the crop in fli 



chiefly In the aoiithem i 
Bomc seclions it is considered indispensable, as It in- 
crenxes the flow of milk. The seeds are thought to be 
more nnlrilious than oats, and are eaten by fowls. A 
hundred pounds of seed is sown to the acre. 

TidieHIiB, Scop. (O. laHea, Lam. HrdSiarum Onib- 
ryehi; Neck.). Sainpoin or Saintfoin. Holt Clo- 
vsB. Described above. En., Asia. For a picture and 
further information, see Bull. 2. Div. Agrost. I'. 8. 
Dept. of Agrlc, by Jared <i. Smith. 

OKOCL&A (Greek clourd vfmrl: alluding to the 
closely relied sporophylls). PolypodiAttir. A small 
genus of coarse ferns of north temperate regions, with 
creeping rootstocks, anastomosing reins and two sorts 
of ieavcs, the segments of the sporophvlls being closely 
relied about ihe sporangia into bead-like bodies. For 
O. BlTHlhio,^ltTiK, see Mvlltncria. 

Mnlfbllii. Linn. SENSiTT\-e-rER,v. Fig. 1539. Our 
native species, with broad triangular Ivs.. growing in 
low, wet places. l. U. Ukdehwood. 

Onocleas are tenacious of life, and will grow under 
almost any conditions, eapeelally O. tttitibitU, but 
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Ihrj prefer b molat, rather hetvy loam. Id r cool bu 
not necessarily shaded posltioD. O. SlnilhiopUru { 
ifatUucfia) in the sanDf border is likely to bun 
dnrlnic serere drought. It Ib a suitable deciduous (t^n 
fnr the frreer.honse, and may easily be had in foliai^ 
before their natural fleason. p, VT. BaBCLaV. 



Fmltinf frond at A. 

OMHIB (old Greek name of dubious roeanlnft)- 
Legumindm. Bkst-Habbow. About 60 species of half- 
shrabby or rarely shrubby herbs, natives of the Medi- 
terranean countries, annual, biennial or perennial. Lvs. 
nsuall; plnnately Crifotlalate, the Btlpulen attached to the 
petiole; fl». yellow, purple, pink or rarely white, soli- 
tary, 2-3 in the sills or in pedunclad racemes; calyi 
bell-shaped, B-parted. deeply cut. narrow ; Btiindard 
large, iMped; stamenn united in a tribe, the members 
sometimes partly free: pedicel nwn-llke: pod usually 
■woUeu, (ew -seeded, without f oot- stalk  

A. Fli. in grotipi of IS, mt-colortd, 

ntundilaUa, Linn. Rouvd-lsavbd Rest-Harbow. A 
neat, anracllTe. shrubby, hardy plant VA ft. high. Lvs. 
trlfollolate ; Ifta. subrolund to ovate, serrate : peduneleH 
ailllary: racemes 2-3 Ha.: Ba. pea-Uke, bright rose, nut 
bractecl; standard striped with lines of a deeper shade. 
Of eany cultivation in border and rockery, not liking 
loo much shade. Prop, by division or seed. Summer. 
B.U. 335. 

AA. Fl>. lolilary, yeUoic. 

■ttrix. Lion. Ooat Root. YiLLOw-rLowsBEo Rest- 
HaBBOW. Low. much -branched perennial; stem l-l^j 
ft. high; Ivs. trifuliolate; IfiH. elliptical or oblong, ser- 
rated near the apei or sometimes entire; stipules large; 
lis. BilUary. the standard finely striped with red. Mid. 
summer to fall. B.M. 329. m. B. Collskw. 

OHOPdSDOH (ancient Greek name). CompMla. 
The Scotch Thistle, O. Acanthium, Is a vigorous bien- 
nial plant, growing 5-7 ft. high, with cottony white, 
■piny foliage, and heads of pale purple fls. 1^-2 in. 
across, borne singly on the branches. It Is ni 



the decnrrent base^ of the Its., which are large, alter- 
nate, prickly, dentate or pinnately cut; involucre glu- 
tH>ss, the bracts imbricated In many aeries, and In some 
cases spiny: receptacle flat, fleshy, honeycombed, not 
bristly: pappus not plumose, but with bristles in sev- 
eral series. 

ABinthium, LIdd. Scotch Tristlb. Much- branched. 
3-9(t.blgb; Ivs. oblong, lobeil and dentate, acute, the 
lower often 1 ft. long. July-Sept. B.B. 3;491. Gn. 46, 
p. 9. S.B. 2(1. p. 200. Var. iiba, Hort. Qt. 45, p^ 107. - 
The Scotch Thistle is often called the Cotton Thistle; 
sometimes also Argentine, Asses', I>own, Oat, Queen 
Mary's or Silver Thistle. ^. m, 

OHtiBlIA loHoi, an ass, and otmt, smell ; the odor 
reputed to be liked by that animal). Borraginiera. 
.\bout 70 species of bristly hardy herbs or undershmhs, 
with long, narrow, alternate Its. and one-sided, simple 
or cymose. bracted racemes: the tls. yellow or purple, 
tube-like, or inflated on one side, sessile, or with short 
pedicel: calyx 5- parted or cut; corolla-throat dilated or 
contracted! lobes 5, very short; stamens 5. 

■tallnUtmn, Waldst. & Kit. Golden - Drop. Colt, 
only in var. TaArlonm iO, Tairicnm, Pall.). Stems 
branching from ground : Ivs. linear- lanceolate, with 
revolnle edges; scape branching, leaning, 6-9 In. high; 
raceme terminal, pendulous ; fls, yellow, tubular, ex- 
panding above, S-12 in a raceme, 1 K In. long. July, Aug. 
Perennial. Succeeds well on high ground or on sunny 
rockery, with light, open, deep soil. Prop, by cuttings 
generally, or hv Mced. B.M. 889. O.C. II. 16:21. J.H. 
III. 3i:ll. Gu. 50, p. 251. 

J. B. Geujib and M. B. CoCLSrON. 

OSOSaOOIUK (like Onoama. a European genus of 
this family). BorraginAtto: Fauik Qromweli,. Five 
or 6 species of North American and Mexican branching 
herbs, generally perennial, bristly, 1-4 ft, high. Lvs. 
oblong, sessile, ribbed-veined : fls. white, greenish or 
yellowish, in long, erect, leafy, raeeme-llke clusters ; 
corolla tubular or oblong- funnel-shaped, with throat 
naked, the lobes erect, acute; the sinuses more or less 
inficxed; style filiform or capillary, very long; stigma 



Use 






ivated 



for 'auld long syne," and occasioDally It Is us 
striking effect by some lover of hardy plants. It is 
then placed against a background of dark shrubbery, 
which sets off the silvery foliage and bold habit of the 
Seoteh ThlKtle. The plant in rarely found growing wild 
in the Atlantic Stales, having come from Europe, The 
Scotch Thistle will prolmhly never be a weed of the 
first Importance in America, as is the Canada Thistle. 
Nevertheless, care should be taken not to let it go to 
seed. A whlle-fld. Scotch Thistle was advertlMed In 
Germany In 1E94 as a horticultural novelty. 

Onnpordon Is a genus of about 12 species o( coarse, 
woolly. Old World herbs, with stout stems winged by 



exserted before the corolla opens: nutlets ovoid or globu- 
lar, bony, smooth and polished, white. Closely related 
to Lithoapermum. 

CuoUnlianm, Torr. Slout, branched, 1-,1 ft.: Ivs. 
ovate -lanceolate or oblong -ovate, sessile. 5-9-ribbed, 2-4 
in. long: (I*, ye]lowi^<h white. June. Can. and western 
N. Y., west and southward. — Offered by western dealers 
In hardy planls. Prop, by seeds. ji, B. CofLSTON. 
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ONTARIO. See Canada, 

ONl^CHIUM (Greek, onyz, a claw; referring to the 
shape of the lobes of the Ivs.j. Polypodidcece, A genus 
of small, mainly Asiatic ferns, with the son arranged 
on a continuous linear receptacle, as in Pteris, but with 
narrow segments in which the indusia extend nearly to 
the midrib. For culture, see Feni. The orchids occa- 
sionally advertised as Onychiums are Dendrobiums. 

avrittiim, Eaulf. Lva. ovate, a foot or more long by 
half as wide, quadripinnatifld, with membranous indusia 
and abundant sporangia of a golden color; divisions of 
the sporophylls pod-like. India and adjacent islands. 

Jap6iiioTim, Kunze. Fig. 1540. Lvs. ovate, a foot or 
more long by half as wide, quadripinnatifld, with pale 
indusia and brown sori ; divisions of the sporophylls 
linear-mucronate, similar to those of the 
sterile leaf. India, China, and Japan. 

L. M. Underwood. 

OFHSLIA. See Swertia. 

OFHIOGLOBBITIC ( Greek, serpent* a 
tongue). OphiogloasAceas, A genus of 
small, fern-like plants of wide distribution, 
with a more or less elongated terminal 
spike formed of two rows of coalescent 
sporangia, and bearing a single leaf at or 
below the middle of the stem. Rather diffi- 
cult of cultivation, and mainly of interest as 
cariosities. 

▼nlg&tnm, Linn. Adder's Tongue Fern. 
Fig. 1541. Six-12 in. high, with a spike %-l 
in. long, bearing a single ovate leaf near 
the middle of the stem. In low places, 
Europe and North America.— May be cult, 
in moist peat in a partially shaded spot. 
Occasionally found in large numbers i.i 
peaty meadows. 

L. M. Underwood and F. W. Barclay. 

OFHIOFOOOH (Greek, snake's beard; a 
translation of the Japanese name). Hama- 
dordcea. Of this genus we cultivate 2 spe- 
cies of hardy, low-growing herbaceous per- 
ennials from Japan, with linear foliage, 
which is often striped or spotted with white 
or yellow, and racemes of small, 6-parted, 
pendulous fls., varying from white through 
lilac to violet-purple. The species men- 
tioned below are not very exciting. They 
are procurable from a few dealers in hardy 

Ferennials, from specialists in Japanese plants and 
rom Dutch bulb-growers. J. B. Keller writes that the 
most popular form is O, Jaburan^ var. aureus varie- 
gatuSf which is chiefly used as a greenhouse foliage 
plant. The fls. of O. Jabnran are followed by large, 
showy, shining dark blue berries. It is easy to manage 
in the window, and is almost hardy. O. spieatus is prop- 
erly Liriope spicata. 

The genus is an oriental one of about 7 species of 
herbs. The plants have a short, thick rhizome, and the 
fibrous roots sometimes act like runners, and sometimes 
are thickened into tubers: lvs. linear or oblong-lanceo- 
late and narrowed into a petiole: bracts small, scari- 
ous : perianth-tube none ; stamens 0, fixed at the base of 
the segments; filaments erect, distinct, shorter than the 
linear anthers: cells of ovary 2-ovuled: seeds in the 
form of a globose berry. 

A. Lower fl^. in groups of S~S. 

Jap6nieiis, Ker. Perennial, stemless, glabrous herb, 
with a stolonif erous rhizome: fibrous roots long, slen- 
iler, often nodulose: root-lvs. numerous, erect, narrowly 
linear, J4-1 ft., 1-1 K lines wide, 5-7-nerved: scape 2-4 
in. long: raceme lax, few-fid., 2-3 in. long: fis. droop- 
ing, violet-purple to lilac or more or less whitish. Jap., 
Corea, northern China. B.M. 1063. — Var. varieg&tas, 
Hort., has variegated foliage. 

AA. Lower fls. in groups of 6-9, 

Jabtkran, Lodd. Habit of the above, but more robust: 
lvs. lH-3 ft. long, 4-6 lines wide, many-nerved: scape 
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}i-2 ft. long: raceme 3-6 in. long: fls. white to lilac. 
Japan. L.B.C. 19:1876 (a flne pure white).— Var. Oflsrft- 
lens, Hort., has **blue " fls. Var. atrviu Tarieflriltiis has 
foliage striped golden yellow. Var. argtotenf variegi- 
tni has foliage spotted white. Var. argtateoB vittitna 
has foliage striped with white. ^, -^^ 

Ophiopogons are said to be hardy, but they are not 
reliably so. O. Japonicus lived for three winters in an 
exposed position on our rock garden, so that we felt in- 
clined to believe it would continue so. One severe win- 
ter everv plant died. O. Jaburan will occasionally live, 
but its foliage gets badly spoiled, so that we now lift it 
and store in coldframes. The variegated form, espe- 
cially the one with blue flowers, is very ornamental. It 
may be used effectively in a variety of ways. It com- 
bines nicely with dwarf foliage plants in the make-up 
of mixed vases for parlor decoration. It has a perma- 
nent value, as after its new growth is made in spring- 
time its variegation does not change nor its growth in- 
crease. Its leaves are leathers and durable, and thus it is 
effective the whole season. Spikes of blue flowers sent 
up in August add much to its beauty, combining most 
effectively with the yellow and green variegation. It is 
increased by divisions of the rhizomatous roots. Any 
soil and situation will suit it. We have had it do well 
in peaty soil and also in ordinary loam and shady cor- 
ners, where scarcely anything else will grow. But, of 
course, the plants have been put out after their season's 
growth has been made in coldframes in spring. 

T. D. Hatfield. 

OFHBTB {Qreekf eyebrow). Orchiddceof. A genus of 
terrestrial orchids mostly in the north temperate sone 
in Europe, Asia and N. Africa, the greater number be- 
ing found in the Mediterranean region. They have the 
habit of Goodyera, bearing a basal rosette of lvs. with an 
erect flower- stem terminating in a raceme or spike of 
fls. Sepals similar, spreading: petals smaller, often 
pubescent: ^labellum generally convex with incurved 
margins, not spurred, entire or 3-lobed : column short. 
Culture as for Habenaria. 

The following are advertised by Dutch bulb dealers : 

A. Margin of the labellum brown or purple -brown. 

B. Labellum scarcely longer than the sepal, 

C. Sepals green. 

aranlfara, Huds. Spider Orchis. Resembles O. apif- 
era. Sepals green; petals very short; labellum dull 
brown, marked with paler spots, obscurely lobed. Spring 
and early summer. Europe. B.M. 5712. B.R. 14:1197. 

fAfea, Link. Lvs. oblong-lanceolate, those on the 
stem narrower: sepals green, ovate-oblong, the upper 
one smaller, oblong; petals half as long, lanceolate-ob- 
tuse ; labellum oblong, dark purple and hairy on the mar- 
gin, disk light blue, polished. Mediterranean region. 
B.R. 13:1071. 

cc. Sepals rose-colored or white. 

arMhnltei, Lam. Stem erect, leafy: lvs. ovate-lan- 
ceolate: fls. distant; sepals ovate concave, rose-colored, 
tinged with green ; petals conical, fleshy, smaller than the 
sepals and colored like them; labellum round, with 
the sides reflexed, black-purple, with yellow marks and 
green appendages. Cent. Europe. B.M. 2516. 

apffera, Huds. ( O. arachnites, Reichard ) . Bee Orchis. 
Stem 9-18 in. high, with few oblong or lanceolate lvs.: 
fls. 3-6, rather large; sepals ovate, pale pink or 
white; petals smaller, erect; labellum broad, convex, 
lobes all turned, velvety brown, marked with paler lines 
or spots. Fls. early summer. Dry pastures. Cent, and 
S. Europe. 

BB. Labellum longer than the sepals, 

Sp^eultun, Link. LooKixa -Glass Orch's. Stem 4-12 
in. high,3-6-fld.: lvs. linear-oblong: fis. )a-l in. across; 
sepals linear-oblong, green, with purple bands; petals 
very small, triangular-lanceolate, dark purple-brown; 
labellum quadrate, oblong, very convex; disk shining 
blue, with a yellow edge; margin pilose and fimbriate, 
maroon - purple. Mediterranean region. B. M. 5841. 
B.R. 5:370. 

mnsollera, Huds. (O. nufddes, Jt^cq.). Fly Orchis. 
Stem very slender, ri-4-fid.: sepals oblong or narrowly 
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ovate, greenish; petals narrowly linear; labellum long, 
oblong, purplish brown, with pale white or blue marks 
in the center; central lobe notched. Spring and early 
summer. Cent, and E. Europe. R.B. 21:241. 

AA. Margin of the labellum yellow or greeHtsh yellow. 

tontliTediiiilera, Willd. Sawfly Orchis. Stem 6 in. 
high: Its. elliptic-lanceolate: spike 3-8-fld. : fls. nearly 
1 in. across ; sepals oblong, obtuse, concave, varying 
from rose to white ; petals very small ; labellum broadly 
obcordate, greenish yellow, pubescent, with a large 
chestnut - colored spot on the disk. Mediterranean 
region. B.R. 3:205; 13.1093. B.M. 1930. F. 1872, p. 128. 

mtea, Cav. Stem 4-7 in. tall, many-fld.: Ivs. linear- 
oblong: fls. % in. across ; sepals oblong, obtuse, in- 
curved, green ; petals much smaller, linear-oblong; 
labellum quadrate, golden yellow, with a purple disk. 
Mediterranean region. B.M. 5941. 

Aeerat arUhropdphora, Br. Advertised as Ophrys anthro- 
pophora, Linn. Man Obchis. Stem about 9 in. high, the 
spike being 2-4 in. long: Ivs. ovate to oblong or lanceolate: lis. 
dnll yellowish green ; sepals and petals converging over the 
column; labellnm much longer than the sepals; side lobes long, 
narrow, and the middle lobe split into two narrow lobes. Early 
summer. Pastures, S. Europe. Ophrys differs from Aeeras in 
having a very convex labellnm. Both genera are distinguished 
from Orchis by the absence of a spur. 

Heinrich Hasselbring. 

OPLlSMEHUB ( Greek, awned ; referring to the awns ) . 
GramlnecB. A genus allied to Panicura, containing 4 
species of the warmer regions, one of which is cult, in 
conservatories for ornament. Spikelet l-fl<l.; flrst and 
second glume, and often the third, awned. 




1543. Oollamenua Burmannli. 

Btemannil, Pal. {Panieum variegatum of florists). 
Fig. 1542. A half-creeping perennial, with small, simple 
panicles, the common form with neatly white and pink 
striped leaves. Trop. Asia. ^Popular for edsres of beds 
and for hanging baskets. Propagated by divisions of 
the rooting stems. Gn. 47, p. G8. a. S. Hitchcock. 

OPITJlf is the product of Papaver somniferum^ the 
common annual summer-blooming poppy of our gar- 
dens with smooth, glaucous leaves. 

OPOPAHAX. See Acacia, 

OPt^HTIA (old Latin name nsed by Pliny, later used 
for the Indian Fig, thought by some to be derived from 
Opus, a town in Greece: by some authors the name 
is said to have been derived from a small port, Opus, 
in South America, from whence plants of the Indian 
Pig were early exported to the Old World). Cactikcecr. 



Opuntia is a genus of great variation in habit and ap- 
pearance, and, from the frequency of natural hybrids 
and ill-defined specific lines, one of the most difficult 
genera of fiowering plants to satisfactorily present in 
systematic order. Opuntias vary from small, prostrate 
plants a few inches above the ground to trees with 
spreading tops 20 or more feet high. The stems are flat, 
clavate or cylindrical, and bear more or less elevated 
areolflD, from each of which appears a small caducous 
pointed leaf, rarely spreading and foliar. An oval or 
circular area, more or less covered with soft wool, inter- 
mixed with barbed bristles and usually a variable num- 
ber of spines, occurs in the axil of each leaf. The 
flowers are borne singly toward the upper portion of 
the joints or stems, on the bristle-bearing part of the 
areola, and have spreading, showy corollas. The usually 
many-ovuled inferior ovaries are not of foliar develop- 
ment, and sometimes differ but slightly in appearance 
from normal stems. They are usually bristle- and spine- 
bearing. Fr. dry or succulent, frequently edible; seeds 
large, flattened, discoid and often margined. Some of 
the forms of Opuntias are seen in the illustrations 
(Figs. 1543-1549). 

Some of the largest Cacti are Opuntias, while nearly 
all that are of economic value belong to this genus. The 
genus numbers about 130 species and many varieties 
and hvbrids. It extends from British America south- 
ward through the United States, Mexico, West Indies and 
Central America to the southemportion of South America. 
The species are confined mostly to arid and semi-arid 
regions; however, some are found in regions of heavy 
rainfall. They are found in greatest quantity and variety 
of species in southwestern United States and northern 
Mexico, where they are often trees and fonn the most 
conspicuous part of the flora. A few species are ex- 
tensively cultivated in warm regions for their large, 
edible fruits, while others are grown as hedges. Where 
introduced, many species have escaped from cultiva- 
tion and become dangerous and troublesome weeds. 
Although the Opuntias are less attractive as pot-plants 
and, on account of their barbed spines and bristles, 
more difficult to handle than most other Cacti, they are 
coming into favor on account of their unique appear- 
ance, rapidity of growth and attractive fls. They grow 
best with an abundance of heat and sunlight, the char- 
acter of the soil being a secondary consideration. Like 
all other Cacti, they require perfect drainage. They are 
readily grown from cuttings, and also from seed under 
proper management. 

Economic Fa {m«.— Economically considered, the 
Opuntias are by far the most important of the Cacti. 
Although originally confined to the New World, the 
more important species are now in cultivation or have 
escaped from cultivation and become wild in every arid 
and semi-arid region of the globe where the tempera- 
ture permits their being grown. Wherever grown, their 
tendency is to escape from cultivation and become per- 
sistent and troublesome weeds. In this respect they 
are much more to be dreaded in foreign countries than 
in America, the place of their nativity. 

Ornamental ra?u«.~ As ornamental plants, Opuntias 
are unique rather than pleasing. From their stiff, for- 
mal aspect they do not harmonize, as a rule, with other 
plants, and on account of their spines and bristles they 
are difficult to handle and are considered by most gar- 
deners as a nuisance in decorative planting. It is as 
hedges and as groups of mixed species that they are 
most effective. 

Most species grow rapidly and bloom profusely. The 
fls., as a rule, are large and showy and of various colors, 
although yellow predominates. They soon wither after 
blooming and remain at their best only for a few days. 
The spines and bristles which usually cover the base of 
the fls. render them of no value as cut-flowers. With 
many species, such as O. leptocanlin, O, tetracantha, 
and some forms of O. Ttina^ the bright-colored fruits, 
which remain on the plants for a long time after ripen- 
ing, render them more attractive in fruit than in flower. 
Crested or fasciate forms (Fig. 1543) ate common. 

The Frfiitof the Opuntia 8.— Although extensively culti- 
vated for their fruit in many countries, where they fur- 
nish an important article of diet for 4-5 months each 
year, they do not as yet lake a pomological rank with the 



1144 OPUNTIA 

horticulturist, though thoy ura ranch more widely used 
and of far more ecooomie Impartance than muiT plastii 
which hare ■□ establisbed place in pomolo^cal litera- 
ture. FVom the fact that Opuntias flouriiih best in 

or DO attention, the developmeut of deninible economic 
varieties has not been what mlgbt be expected oF placta 
which respond so readily to cultivation and selection, 
and which may be hybridized «lth so little difflcaity. 

Rotanleally considered, the fniit Is a kind of berry, 
varying from dry to Heshv and suoculent. Morpho- 
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■Indicahp 

able In most respects to O. Tuna on account o( its fewer 
and smaller spines and usually larger fruit. The tatter, 
however, makes a more formidable heiige, and is mors 
frequently planted in the United Statea. Hedges of 
thix plant are to be seen at many of the old Spanish 
missions in Ariiona and California, where fhey were 
probably flrst introduced Into the United Stales. O, 
Fitui-Tndica is frequently grown by the Mexican popu- 



logloolly, It is a modified stem with the t 



seed capsule 



and usually under suitable conditions and fre(|uenily in 
the natural state, when it becomes detached, will bud 
and grow like a normal stemH:uttlng. 

ffiiKorH.-Opuntias were cult, by the aborigines of 
America at the time of Its illscovery, and were early 
taken by the Spanish eiploriTS to Spain and Bpanisb 
colonies In other ports of the world. After heroming 
established in the Canaries. Aisores, and Maileira islands. 
It was not long before their culture extended to Portu. 
gal, Spain and the whole littoral region of the Medlter 
ranean. From there they spread to Egypt. India, and 
other parts of southern Asia. In comparatively later 
times they reached South Africa, Australia, and New 
South Wales, where they are fast becoming a serious 
menace to agricutture and grazing. In all the regions 
above noted they have escaped from cultivation and 
have beoome pestiferous weeils. 

yarietiet in CHlliralian.-The want of fixed charac- 
terA, the great variations in most species under different 
soil and climatic conditions, and the readiness with 
which natural hybrids occur, make the identiflcBtion of 
cultivated and introduced species so difficult that the 
eonslilerable literature on this subject is extremely un- 
certain as to nomenclature. The eommou names Indian 
Pig, Barberry Fig. Prickly Pear, and Tuna, arc applied 
indiscriminately by most people Co any flat-Joinled Opun. 
tias, but more particularly to the kinds with edible 
tniits. 

The two most widely distributed and extensively eul. 
yvatedareO. A'lVp.ii /•.ific.i and O. Tiina. These plants 
have often been confused b.v authors. Much that has 
been written under the name of one species reallv applies 
to the other. They areclosely linked together by hybrids, 
and each has been in cultivation tor so long a period 
that nnmeroufl cultural varieties have developed, par- 
tienlariy in Mexico and Sicily. It is possible that the 
man; cultivated forms of IkxIi species originated from 



seeded than in O. Tnua, and are commonly yelloT 
frequently measure 3 or 4 in. in length and 2-3 in, in 
width. Forms of this species about the old mieslons of 
southern California vary eoosiderabiy. One form, 
known as ^iina Coiorado, has an Insipid, light crimson, 
colored fruit, while another, Tuna tnantt, has a yellow- 
ish fruit, irregularly mottled with crimson. 

The Fruit Sconomieally Con>idertd.-Tt\e»e two 
Opnntias, and possibly a few other closely allied ones, 
are extensively grown in Mexico, The fruit bef;lnB to 

until December. The fruit Is consumed by all classes 
and conditions of people. The fine bristles which invest 
the (mil are usually removed before picking by rubbing 
tbem with straw, grass or leaves. The fruit Is later 
picked by the hand. or. In some instances, with wooden 
tongs. In large plantations, when the fruit is raised for 
commercial purposes, it is usually harvested with a 
heavy knife, (he workman first cutting oft the joint 
bearing (he fruit, and lacer detaching the separate fruiis. 
In preparing (bo fruit for the tabic, a thin slice is cut 
from each end and a slit made through the paring, join- 
rated from the riieaiy but Juicy pulp, and quickly re- 
To-day the (Inest Opuntia traits are grown In Sicily, 
where they are one of the most important crops that the 
island produeeH. From July to Ni<veniber the peasants 
live almost entirely on this fruit, and ronsidcrable 

of which finds Its way to New York and other American 
cities. It Is grown extensively by thcAratw throughout 
northern Africa, and forms an Important part of their 
food for a portion of each vear. 

jVn(rif.oe falve of the Fruit. -The nutritive value of 
this fruit ranks high, as shown by the following analy- 
sis by Wolff: 

Ptrcmt 

I>ry nibitnnre 21.BD 

Llaniwos mxlter a.70 

Pn>t«ld ■nbiUncei :« 

yield prr ^cre.-It has been ascertained that some 
of the best varieties are capable ot producing on lean. 
sandy or rocky soil, ill-suited for growing ordinary 
crops, as much as 18.000 lbs. ot fruit per acre. When 
we consider that this is equal to 3.-'KI0 lbs. of sugar, as 
well as other valuable food constituents, it may be 
readily seen that the food value from the standpoint of 
nutrition Is considerable, 

itetJiod of C'Hf'uri!, — Plantations are usually made on 






It thri' 



and arc planted at distances ot 6 to B ft. in furrows I 
fi to 15 ft. apart. No tillage is practiced, as Ihey grow 

all other growth. Before planting, (he cuttings are 

that they may partially wither, in order to facilitate 
rooting. 

An Important advantage in theculture of these plants 
is the regularity of the yoarlj crop. They begin to bear 
In about three years after planting, and continue Id 
bearing tor many years. 

Of the Opuntias indigenous to the United Slates, none 



Although the Mexicans and Indians eat (he (mit ot impro 
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flavored fruit, rarely eaten even by the Indians. O. Icevis 
has one of the largest and most palatable fruits of any 
of the species found growing wild within the United 
States. This plant also has the advantage of having 
but few spines. O, Camanehicaf O. Hafinesquiif O, 
chloroticaf O. phaacantha and O. maerocentra have 
medium-sized fruits, insipid and unpalatable to the cul- 
tivated taste, but eaten by Indians and Mexicans. 

Wherever grown extensively, the Opuntia fruits are 
used for making a weak alcoholic drink. The juices of 
Ihe highly colored sorts are sometimes used to color 
confectionery. 

Opuntias as Forage. —Many of the Opuntias have 
considerable forage value, particularly during periods 
of long drought when other forage crops are short. 
The range cattle of the southwestern United States feed 
on either the branches or fruits, or both, of nearly all 
the indigenous species, the flat stems of O. Engelmannii 
and the pendulous fruit clusters of O. fulgida being most 
largely consumed. When cattle feed largely upon spiny 
Opuntias the spines and bristles often collect in their 
stomachs, forming large phyto-bezoars. During years 
of scarcity of other forage, thousands of cattle die in 
Texas, New Mexico and Arizona, where the cause as- 
signed is starvation, when in reality the direct cause of 
death has been the perforation of the alimentary canal 
by the numerous spines of Opuntias. 

In northern Africa the flat joints of the forms with 
few spines are used as forage for cattle during the dry 
season, after being allowed to ferment slightly. In 
Tunis, plantations are sustained by dairymen for the 
purpose of feeding their cows upon the fleshy stems. 

O. Tuna has run wild to a remarkable extent in south - 
•em Africa. It has spread rapidly during the past cen- 
tury, and in many places has crowded out the grasses 
and become a nuisance. Two forms of the plant are 
recognized by the Dutch farmers; viz., a thorny variety 
growing on the open country and on stony hillsides 
known as Doornblad, and a fewer-spined larger variety 
with thicker stems known as Kaalblad. It is probable 
that these two varieties originated from the same intro- 
duction, for, according to Mr. Macdonald, the seed from 
the Doornblad or Kaalblad variety may give rise to 
plants resembling either or both of them. It is exten- 
sively used as feed for cattle, ostriches and pigs, either 
alone or when mixed with other forage. Here, however, 
much harm has come from range cattle eating it in 
times of little or no other forage, and ostriches become 
blind from the spines and bristles getting into their 
eyes in eating the fruits. 

In New South Wales and Australia, where several 
species have escaped from cultivation and spread over 
large areas of arable land and driven out more valuable 
forage plants, the land has depreciated 50 per cent in 
value. Here, however, some of the worthless species, 
such as O, vulgaris and O. monacanthaf are more 
widely spread than the more valuable varieties of O. 
Ficus-Indica and O, Tuna, 

Possible Improvement of Present Varieties, '-Trom 
what has been said it may be seen, flrst, that varieties 
of O. Fieus-Indiea and O. Tuna produce large crops of 
edible and nutritious fruits; second, that plants with 
few or no spines are the general rule in O. Ficus-Indica 
and of not infrequent occurrence in O. Tuna ; third, 
that Opuntias are strong, vigorous plants that will grow 
in situations in which few other plants will thrive ; fourth , 
that spineless forms make valuable forage. 

With these and more qualities to recommend them, it 
yet remains for horticultural enterprise to develop a 
spineless and bristleless variety that will not only be of 
value for forage but will produce large crops of fruits 
as attractive to the educated palate as to the savage. 
From the experience gained in establishing a garden of 
nearly 70 species and varieties of Opuntias, comprising 
about 300 plants, and watching their growth and be- 
havior for several years, the writer believes that they 
offer great possibilities in the way of improvement in 
the hands of a careful plant-breeder, j, w. Toumet. 

Hardy Opuntias satisfy a rather general desire for 
something unique or grotesque, while at the same time 
they possess enough ornamental value to recommend 
them to everyone, and especially to those lovers of cac- 
taceous and succulent plants whose space indoors is 



limited. Being natives of the western plains and foot- 
hills of the mountains, they can scarcely suffer from 
long-continued drought, and the sunny side of the 
rockery will suit them exactly, as it will allow all sur- 
plus moisture to drain off, and no artiflcial watering 
will be necessary. Mr. William Falconer, who has used 
large quantities at Schenley Park, Pittsburgh, Pa., 
writes as follows : **In certain localities, as on bleak, 
exposed banks and about rocky knolls, Opuntias and 
Yueca angustifolia can be used unsparingly with per- 
fect success." He also says, ** All have been planted out- 
of-doors, remaining unprotected summer and winter, 
and all have been perfectly hardy." They have suc- 
ceeded also at Kew Gardens, in the very humid climate 
of England, without protection. Their requirements 
seem to be as follows: a porous, well-drained soil, a 
sunny exposure, and a season long enough in which to 
ripen the fruit and annual growth; these conditions 
being complied with, they will endure almost any degree 
of cold to be experienced even in the most northern 
portions of the U. S. Their altitude-limit in Colorado 
indicates that they will succeed as far north as Indian 
com can be matured. The following kinds have been 
used successfully, as above indicated: O, arenaria, 
with small, round to oblong, very spiny joints, the 
spines varying much in color from gray and straw color 
to purplish brown. O, arborescens, the Tree or Cande- 
labrum Cactus, the tallest of this list, is of cylindrical 
branching growth, with bright purple flowers and yellow 
fruit. O, Camanchiea has very large, orbicular joints, 
the upper half thickly beset with spines, fruit purple. 
O. fragilis resembles O, arenaria, but is smaller. O. 
mesaecntha includes a multitude of forms, all of which 
are very hardy. O, phofacanthaj var. major, is one of 
the most striking sorts, with immense, glaucous joints, 
dark purple spines, yellow flowers, and purple fruit. 
O. polycantha is one of the most variable, as well as one 
of the most showy. The spines vary from ivory white 
to purple and brown, and from short and stout to long 
and slender. Nearly all the Opuntias have very showy 
flowers, usually in various shades of yellow and orange. 

D. M. Andrews. 

In the following synopsis it has not been possible in 
all instances to group the species so as to show re- 
lationships. A purely artiflcial key has not been at- 
tempted, as the species at best are separated by a great 
variety of characters. It will be seen that the list runs 
to 61 species, or practically half of all the known kinds. 
It will be noted, also, that a large part of the species in 
the trade are from Mexico and other southern regions. 
The Cochineal plant, often referred to Opuntia, must be 
sought under Nopalea. For the relationship of Opuntias 
to other cactaceous plants, and for additional hints on 
culture, see the article Cactus in Vol. I. 



acanthocarpa, 46. 
Hlbispina, 14, 29. 
arborescens, 54. 
arbuscula, SO. 
arenaria, 31. 
aurantiaca, 4. 
basilaris, 7. 
Bemardina. 48. 
Bigelowii, 62. 
brachyarthra, 82. 
Brasiliensis, 1. 
Camanchiea, 20. 
candelabriformls, 

11. 
chloroticR, 18. 
clavarioides, 85. 
clavata, 40. 
coeeinelliferat 61. 
crasaa, 12. 
crinifera, 5. 
oylindrica, 33. 
eymochila, 24. 
Darwmii, 37. 
Davisii, 45. 
diademata, 38. 
echinoearpa, 47. 
Emoiyi, 43. 
Enselmannii, 18. 
ferox^ 29. 
Ficus-Indica, 13. 
fllipendola, 23. 
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fragilis, 82. 
fnUeseens, 60. 
fulgida, 51. 
fulvitpina, 0. 
Galapaseia, 2. 
glauca, 12. 
Grahamii, 41. 
eisantea, 20. 
Greenii, 24. 
Qrizzly-bear, 27, 
horridu, 15. 
hystricina, 28. 
imbricata, 53. 
invicta, 44. 
leptocAulis, 60. 
leucotricha, 0. 
maerocentra, 21. 
macrorhiza, 24. 
mamUlata, 51. 
mesacantha, 24. 
microdasys, 6. 
microsperma, 20. 
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monacantha. 3. 
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oplocarpa, 24. 
papyraeantha, 88. 
Pes-corvl, 26. 
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platycarpa, 29. 
polyantba. 14. 
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pulchella. 39. 
pyenacantha, 17. 
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ramosa, 7. 
ramosissima, 61. 
mflda, 6. 
rufi spina, 29. 
rutila, 30. 
Salmiana, 36. 
Schottii. 42. 
senilis, 5. 
serpentina, 49. 
spinosior, 55. 
splendens, 29. 
stellata, 54. 
stenochila, 24. 
tessellata, 61. 
tetracanthn, 58. 
Treleasii, 7. 
triacantha, 10. 
tricophora, 29. 
Tuna, 15. 
nrsina, 27. 
variegata, 3. 
versicolor, 57. 
vulgaris. 25. 
vestita, 34. 
Whipplei. 56. 
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A. Ariieulationa or joints strik- 

ingly different f flat to ey- 

hndrieal 1. Braiilieillil 

AA. Artieulations or joints sim- 
ilar, more or less flat- 
tened. 

B. Species from 8. America... 2. 

3. 
4. 
5. 
BB. Species from iV. America. 

c. Joints pubescent 6. 

7. 
8. 



Oalapaffeia 
monaoantha 

orinifera 



€0. Joints not pubescent (except 
sometimes in O. pycna- 
eantha). 

D. Fruit fleshy or succulent, 

E. Size of joints large: plants 

mostly large {O. crassa 
moderately small). 

F. Color of spines white 9. 

10. 

11. 
FF. Color of spines yellow {some- 
times red to white in O. 
£ngelma7iniif polyantha, 
crassa ^and Ficus-Indica.) 
o. Spines none or few 12. 

13. 
OQ. Spines always present j few 
to many. {One form of 
O. macrocentra has no 
spines f and occngional 
plants of O. chJorotica are 
without spines. ) 14. 

15. 

16. 

17. 

18. 
FFF. Color of spines reddish 
brown to black f usually 
with purplish joints 19. 

20. 

21. 

22. 
&E. Size of joints small: joints 
variable in shape: plants 
mostly low or prostrate. 
{Some forms of O. Rafin- 
esquii have moderately 
large joints. ) 23. 

24. 

2.5. 

26. 
Vt). Fruit dry, more or less 
spiny 27. 

28. 

29. 

30. 

31. 

32. 
AAA. Articulations or joints simi- 
lar, more or less cylindri- 
cal. 
B. Species from S. America. 
c. Joints cylindrical, mostly 
elongated .33. 

34. 

35. 

36. 
CO. Joints globose to broadly 

oborate 37. 

38. 
BB. Species from iV. America. 
V. Spines without sheaf h-n: 
plants mostly small, with 
clavate joints 30. 

40. 

41. 

42. 

43. 

44. 



inioTodaays 

basilurii 

pubsrola 



lenootriolia 
triaoantha 
candelabrilonnii 



erasM 
Fioiu-Iiidiea 



polyantha 

Tuna 

ohlorotlca 

pyonaoantha 

Engelmannii 



phttaoantha 
Camanohioa 
maoTooentra 
niffrioans 



filipendnla 
Banneaqnii 
vnlflraris 
Pes-oorvi 

nrtina 

hystrieina 

MlMonrieniifl 

rutila 

arenaria 

frafiriUs 



eylindrica 
yestita 
clavarioides 
Salmiana 

Darwlnii 
diademata 



pnlchella 

clavata 

Qrahamii 

Schottil 

Emoryi 

inyiota 



cc. Spines sheathed: joints cy- 
lindrical or nearly so, 
more or less elongated. 

D. Number of spines variable, 

always more than one. 

E. Fruit dry, usually spiny... io. 

46. 

47. 

48. 

49. 
EE. Fruit fleshy, proliferous. . . .50. 

51. 
BEE. Frttit fleshy, rarely prolif- 
erous 52. 

53. 

54. 

55. 

56. 

57. 

58. 
DD. Number of spines few, usu- 
ally one, rarely more or 
wantifig 59. 

60. 

61. 



DaTiiU 

aoanthoearpa 

•ohinooarpa 

Bemardina 

aerpentina 

prolifera 

fulgida 

Biffelovii 

imbrieata 

arboreseana 

apinoaior 

Whipplai 

varaioolor 

tetraeantha 



arbnaonla 

leptoeanlia 

ramoaiaaima 



1. Braaill^naia, Haw. A lar^e, tree-like plant reach- 
ing a beigrht of 15-18 ft., numerously branched, with a 
thick, roundish crown and an upright trunk, 4-6 in. in 
diam., and bearinor numerous spines 1 in. or less in 
length: joints of two kinds, cylindrical, unarticulate, 
elongate ones and others which are shorter and much 
flattened and which arise as ofTshoots from the former; 
the latter leaf -like, thin, 2-6 in. long, oblong, rarely ob- 
long-lanceolate or orbicular, dark green, margin angu- 
lar, sometimes irregular: areola with short, gray wool 
and numerous brown bristles; spines usually 1, some- 
times 1-3 small additional ones, 1-2K in. long, mostly 
from the marginal areolie, white, with brownish tips: 
fls. numerous, citron-yellow, 2 in. wide : fr. globose or 
ellipsoidal, yellow, about IK in. in diam. Brazil and 
southward.— One of the species most frequent in cult. 

2. GalapaffMa, Hemsl. An upright, tree-like plant 
6-10 ft. high, with a circular, spreading crown and a 
very spiny trunk, 6-8 in. in diam., and light-colored 
bark becoming loosened and hanging in fragments 
from the older stems: joints elliptical to oblong, thick, 
10-14 in. long: spines at first 3-4, spreading, flexible, 
increasing in number and sise with age, finally cover- 
ing the joints with long, brush-like bundles: fls. small, 
less than 1 in. wide, red: fr. subglobose, red. (jlalapa- 
gos Islands. 

3. monaointha, Haw. An upright plant branching 
from the ground and reachintr a height of 6 or more 
feet: joints oblong to elliptical, rather thick, terminal 
ones much thinner, 5-12 in. long, 3-6 in. wide, bright 
green : areolie with uniformly short wool and yellowish 
brown bristles; spines 1-2, seldom more, erect, H-1^ 
in. long, yellow to dark reddish brown: fls. yellow, 3 
in. wide: fr. ellipsoidal to pyriform, occasionally pro- 
liferous, red, somewhat spiny. Argentine Republic. 
— The horticultural variety vaneg&ta is in the trade. 

4. anrantlaca. Gill. A numerously branched, rather 
weak, .semi -prostrate plant 3-5 ft. high: joints linear- 
lanceolate to lanceolate, 2-10 in. long, p^'l ^^- vide, ellip- 
tical in transverse section, dark green, turgid: areolie 
with a tuft of grayish white wool and bright yellow 
bristles ; spines 4-^6, spreading, straight, stiff, brown 
to yellow, the longest less than 1 in. in length : fls. yel- 
low, 1/^-2 in. wide: fr. carmine-red, globose, with short 
spines; seed with woolly hairs. Argentine Republic. 

5. crinilera. Pfeiff. {O. senMis, Parm.). A much- 
branched, wide-spreading plant, about 3 ft. high: joints 
obovate to elliptical, 6 in. long and 3-4 in. wide, dark 
green, occasionally glossy: areolae crowded, small, with 
white wool, numerous golden yellow bristles, and a 
variable number of long silky hairs: spines 6-8. later 
more, white, glistening, reaching 1 in. in length, the 
long silky hairs particularly developed on the under 
side of the young joints : fls. 3y«-4 in. wide, golden 
yellow, often reddish. Brazil(?). 



OPUNTIA 

e. tnleradfctrt, Lebin. An erect, wide -spread ins plant, 
rarely exceeding 3 ft. in belght: Juinls elliptical Ui ubo- 
T>te, 3-1 In. loDfc and nearly aa »ide, tbiefe, bright 
green, denai^ly pube»icent : areola witb short, whltiah 
wool and Dumeroua golden yellow bristles at variable 
IcDgtbif; splnea wanting: lis. greenish to lemon-yellow, 
about 2 in. wide: fr. comparatively small, oral, lf«n 
than 1 tn. In diam., armed witb numeroun yellow bris- 
tlea: tiesh whitish. Northern Meiico southward. 

Var. rt&dm, K. Sch. Of more robust growth; joints 
rounder and larger, paler green, the bristles inclined to 
reddish brown. Mei. 
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7. bMiUlll, Engelm. and Begel. A low, spreading 
plant, rarely 1 ft. high; Joints thick, variable, usually 
broadly obovale, with more or less truncate top and 
branching from the base, i-7 In. long and 2-4 in. wide, 
bliiiiih green, and very minutely pubescent: areole de- 
pressed, close together, and with brownish yellow wool 
and numerouB short, yellowish brown bristles ; spines 
wanting, rarely present: fls. dark purple, rarely white, 
3 In. or more in diam. : fr. short, thick, green, becoming 
white and dry at maturity and tilled with many large 
white seeds. Southwest 17. 8. and northern Hex. 

Var, nundia, Parish. A smaller plant, with Joints 
branching from the upper end, and usually glabrous. 



ar. TreltacU. Coult. 
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right plant, 2-3 ft. bigb : Joints 

rounder, when young covered with very soft put>escence 

which becomes bright green with age : areola) with 
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greenish yellow: fr. oval, l>i In. In diam. 
areolie bearing short wool and many brlghi 
ored briKllesi flesh sweetish ; seeds many, correspond- 
ingly small. Mex. 

9. laanAtiloha, P. DC. lO. fuIrUpina.Sn\m.}. An np- 
rlght. numerously branched plant, sometimes reaching 
the height of ID ft. : Joints elliptical or narrower, mostly 
rounded at the end, 8-10 In. long and halt as wide, dark 

and numerous Hhnrt brown bristles; spines very slen- 
der, mostly 4 at flrst, but later as many as 10-12; some 
reach the lengrth of 3-^ In., becoming hristte-llke and 
very fleiibie : fls. 2^ in. wide, yellow, with reddish 
center: fr. apherical, 1-lK In. In diam.. pate green lo 
white, thickly beset wltli velvety wnol and brownish 
yellow bristles; pulp sweet, edible. Hex. 

10. trUetatha, P. DC. An upright, tree-like plant. 
Teaching 10-12 ft. in height: Joints often very large, 
oecjuilonally IS in. long and 10 in. wide, olmvate, thick, 
grayish green; areolae remote, from I^-IS In. apart, 
with abort, grayish wool and yellow brtatlea ; spines 
3-1. white, with yellow points and bases, an in. or lef-H 
long: fls, 2X-3 in. wide, carmine to orange-yellow: fr. 
elliptical. IK-2 in. long; pulp acid. West Indiea. 

11. «kiidaUteU6nill, Mart. An upright, sparingly 
branched plant, 2-4 (t. high: joints elliptical to oho vate, 
Iblek. dark green, 6-10 In. long and halt aa wide; areo- 



la with brownish while wool, later becoming gray, and 
numerous white bristles ; spines 4-S, of which 3 are 
very strong, while, IH in. or less in length; fle. 2>(-3 
In. wide, carmine-red: fr. spiny. Hex. 

12. crista, Haw. tO. glauca, Hort.|. A sparingly 
branched, upright plant. 4-6 ft. high: Joints oblong to 
ovate, sa-r, in. lung and two-thirds as wide, glaucous, 
greenish blue, thick: areole with brownish wool, and 
tew bristles ot same color; spines usually wanting, 
sometimes 1-2 an inch or lee^ilong, straight and ncf die- 
like. M<?x. 

13. Flfliu-tndisa, Mill. Indian Pia. Fig. 1644. An 
ereet, tree-like plant, reaching thebeight of 10-lG ft., and 
with a woody cylindrical trunk: joints elliptical or ob- 
long, often with blu lab bloom, thick, often IB in. long and 
— -third as wide: areolie orbicular and sparingly c — 









spine 



iually 



wanting, occasionally i- 
fls. yellow, expanding I 
witb reddish pulp, brintly, 2 In. In diam., edibl 

perate regions ot the world. In some regions, escaping 

Fre<iuently cultivated tor Iti fruit under the name of 
Indian Pig. 

14. pOljinthB, Haw. A much -branched, spreading 
plant, 3 (t. or less in height; Joints oblong to obovate. 
dark green, weak-spined, 4-6 in. long and 3-4 in. wide: 
areolee with white wool and brown bristles; spines 3-8, 
slender, golden yellow, seldom over % in. long: fls. 2% 
in. wide: fr. broadly oval, deep red. West Indies (!). 
For var. UbUptlW consult 0. kiiwnrlsntll, No. 29, of 
which it la perhaps a form. 

15. T(in»,Miil. l0.h6rrida,Sa.lm.j. Pigs. 1545, 1516. 
An erect, wide-spreading, tree-like plant, rapid-grow- 
ing and frequently 10-12 ft. high : joints deep green, 
mostly elliptical, ID-lt in. long and 6-10 in. wide: areo- 
lie with whitish wool which later l)ecome8 dirty gray, 
and a fascicle of long brownish yellow bristles; spinea 
4-6, rigid, Btout, yellow, frequently subulate, spreading, 
unequal in length. 1-2 in. long: fls, 3-4 in. wide, yellow, 
fading to red: fr. pear-shaped or rounder, l-l>i in. in 
diam., sweet, edible, dark reddish purple. West Indies 
and Mexico. -Probably the most extensively cultivated 
of all the Opuntias. Under the name of "Tuna" it has 
been grown in southwestern United States, West Indies 
and Mexico since the earliest Spanish possession. It is 
extensively grown both for its fruit and as a hedge 
plant. It has escaped from cultivation and become 
naturalised Id North and South Africa, southern Europe. 
southwestern Asia and Australia, and In some places hua 
become a troublesome weed. 



16. ahlorttlM, Engelm. A compact, upright, moder- 
ately branched plant, from 3-6 ft. high, the trunk and 
main stems becoming woody and terete, and densely cov- 
ered with long straw-colored bristles and spinea: joints 
orbicular, somewhat glaucous. S-ID in. In diam.: areolB 
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crowded, with fine, gny wool and very numerous golden 
yellow bristles ot unequ&l length ; iipluus 3-6, rarely 
Done, OD old stems occasionally 40 or more, unequal, 
■ngular. golden yellow, deflexed. nHually 1 in. or leas 
long: fls. yel1ow,2-3 In. in dlam: tr. deep pnrple, moder- 



UW. Hedse of Opuotla Tuna. No. IS. 
•tely bristly, edible, 1% in in diara., broadly obovate to 

SlobosB; seeds comparatively small, sometimes sterile. 
outbwest U. S. 

IT. pycnacAntlUl, Engetm. An upright, moderately 
branebed plant, 3-5 ft. high: JoinI» oral to orbicular, 
ocoaaionally somowbat pointed at the endn, 4-H in. 
long, HomHtlmcs pubescent, armed wilb a densely incer- 
woven eovering o[ mostly deflexed spines : areolfe 

wool and numeroUJ" long, yellow briallos; spines 3-7. on 
old stema 20 or more, straw-colored lo aahy, mostly le«s 
than 1 in. long: (In. tfreenlsb vellow. 2-3 In. broad; fr. 
obovatc, IK in. in diam. and' covered with numerous 
spines and bristles. Lower Calif. 

18. ^TifiTHannll, Salm. Pig. I54T. An erect to senii- 

E rostrate, profusely branching, cnarse plant, 2-o ft. 
igh, forming large, Impenetrable thickets, usually 
with a short, more or less terete, woody trunk, with 
grayish bark which becomes unarmed with age: joints 
broadly obovate )o orbicular, pale to bluish green, very 
variable in size, in large specimens 12-U in. long and 
nearly aa wide, moderately thick ; artolie remote, about 
1 in. apart, with gray wool and large, rigid, gray to yel- 
low, unequal bristles; apines mostly 2-4. sometimes 1-3 
small additional one-, very variable, homy, variously 
colored, mostly yellow, or white with reddish base, 
usually compresned or angular and eurved or twisted : 
lis. yellow, red within, fadinji to red, 2J4-3 In. In dium. : 
fr. broadly pyrlfonu to gl.ihose, frequently 2 In. in 
diam., dark purple, with insipid purple Hcsh. V. S. 
and Mei.-This species, with Its numerous varieties. Is 
the most widely distributed and ahunclant c.r the large, 
flat-stemmed Opuntlas in the United Stales. It varies 
greatly In different looalitips, and its many forms have 
not as yet been adequately defined. 

19. plUBMintll*, Engelm. A diffuse, seni I -prostrate 
plant, 1-2 (t. high, and freely rooting from lower mar- 
gin ot joints: joints broadly obovate, moderately thick, 
4-fi in. long ; areoln about 1 in. apart, witb short wool 
and reddUh or brownish brlslles; spines mostly toward 
margin or on apei of joints. 2-5, atralghl and stiff, 
reddish brown to almost black with lighter tips. 1-2"^ 
In. long: its. 2H in. broad, yellow: fr. usually long- 
pyrlform, 1 In. or lesa In diam. and twice aa long, pur- 
ple, with greenish acid pulp. Southwest U. S. and 
Hei.-Tbis species and a number of the following be- 

In the spring they lose tbeir purplish color to a large 



20. Cuntnobloa, Engelm. and Begel. A prostrate, 

widely spreading plant 1-2H ft. high, and freely rooting 
at the lower margin «t the joints : joints broadly obovate 
to orbicular, 4-6 in. iong, moderately thick : areolm about 
1 In. apart, with light brown, short wool and yellowish 
brown bristles, mostly armed ; spines very variable, 
usually 1-3, sometimes 3-6, on marghial areols, reddiab 
to blackish brown with lighter tips, variable in length, 
sometimes 2% In. long : fls. 2H-3 In. wide, yellow, with 
reddish center: fr. oval to globose, sometimes pyri- 
torm, deep red, aweet. edible, 1-1% In, in diam. Sontli- 
west U. S. — Var. glgantte of the trade proves lo be 
O. phaatantlia. 

' 21. mkcrootatra, Engelm. A seml-prostrale, spreading 
plant, 2-3 ft. high : joints strikingly purple-green, very 
Uiin.broaiUyobovatelonearlyorbicalar, 5-Win. iodiam., 
with a few remarkably long spines on the marginal are- 
ol»; areolB about 1 in. apart, with grayish wool and 
short, grayish yellow bristles; spines rarely wanting, 
usually 1-2, reddish brown to almost black, annulaie 
3-5 in. long, slender and straight or variously twisted, 
sometimes 1-3 mucb amaller, lighter colored, secondaiy 
spines: fls. 3 In. wide, yellow: (r. oval to globose, 
rarely ovate. 1 in. in diam.. red ; pulp sweet, edible. 
Southwestern U. S., Mei.-Thls species is remarkable 
tor its exceedingly long, dark spines and purple joints. 
22. nlgrleant, Haw. A large, robust, upright plant, 
2-5 ft. high: joints usually obovate, dark green, rarely 
tinged with purple, about 10 in. long and G " 

moderately' ■- .-i-i- -• — . '-■■ 

yellowish b 



II bristles: 



Hth s 



in. 

lH-2 in. wide, yellow with red center. Alex.— Frequent 

in cultivation. 

23. HUptndnlK, Engelm. A small, semi -prostrate plant, 
freely branching from the base of the joints, rarely 10 
in. high and with thick, tuberous, moniliform roots: 
joints small and thin, bluish, glaucous, rarely 3 In. In 
greatest diam., orbicular to broadly obovate, sometlmea 
diamond-shaped, frequently flattened at the top and 
broader than long: areola orbicular and with an abun- 
dance ot whitish wool and many long, slender, yellowish 
green bristles, which are very conspicuous, particularly 
on the older Joints; spines sometimes wanting, when 
present usually 1-3, rarely more, white, very slender 
and Oexlble, 1-2 in. long, mostly marginal: Us. yellow, 



iH7. Opun 



U (X!^). No. 16. 



r. clavato to narrowly obovate, 1}{ 

wide, greenish yellow, with few 

., extending Into Mexico. 

24. BaUnHqnli, Engelm. (<?. mmatdiUia.ttitto.). A 

wide-spreading, prostrate plant, freely moling from the 

lower margin of the joints, roots someiimes tuberous: 

joints obovate to orbicular, usually 2-5 In. long and 2-i 
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In. wid», Bometlmes tvKe »9 laree, dark to light green: 

tle»: Hpines BometlnieB wuitiag, vhea preeeoC 1-3 and 
mostly marginal, stout, I in. long, white with darker 
tips and hues, frequently 1-3 bidbII aecondary spines 
also present : Oi, 'i In. or lean In diam., golden yellov, 
frequently with reddiah center: tr. elender-clavate or 
brooder, lH-3 in. long, yellowish red to purple, wilh 
Insipid pnrpliah pulp; seeds comparatively large. Weat 
central U. S.-An eiecedingly variable apeciea of wide 
distribution and imperfectly known. Many varietiea 
have been described, some of which are in the traile. 
The extreme (orraa vary greatly from the type. 0( 
these forms vars. QieAiill, oploo&rpa. oymochlla, itsno- 
ohlla and macTorlilia have appeared In the trade- 
Hard y in Masa. 

25. TUlgftriB, Mill. Barbebrv Pio. A diffuse, pros- 
trate plant a foot or less bigbi joints usually resting on 
the gronnd and rooting from the lower margin, obovate 
to suborbieular. tbick, 3-4 In. in greatest dinni,, pale 
green : areola with grayish wool and a few abort, greenish 
yellow bristles; spines rarely present, when present 
usually I, stout, erect, less than 1 In. long, vellow, often 
variegated: tls. 2 In. wide, pale or cbrnme- yellow: fr. 
ohovQte to spherical, I in, in diam., red, flesh insipid. 
Eastern U. S. Hardy in Mass. 

2G. Pei-etrTl, LeConte. A small, diffuse, prostrate 
plant, rarely reaching 1 ft. in height: joints fragile, 

2-4 in. long and less than halt as wide, frequently much 
smalter, very thick, brooilly ofbI in transverno section, 
bright green with a bluish tinge: areol» circular, with 
short, whitish wool and a few short, slender, pale 
bristles; spines rarely eieeeding 2, frequently none, 
slender, wliite, often brownish, less than I In. long: fls. 
yellow, IS in. wide: fr. obovate, bristly, purplish, 1 in, 
or less In diam; seeds comparatively large, very tew. 
Florida. 

27. nnlntt, Web. (Oriiily-bfnr Opuntia). Fig. 1548, 
An upright, dlffune plant, 1-2 ft. high: joints oblong lu 
obovate, grayish green, thick, 3-G In. long and 2-4 In. 
wide: ariola> wl£ white wool and numerous yellow 
bristles; spines 12-20, reddish white, very slender and 
bristte-like, sDmelimea 4 In. long, frequently almost 
completely hiding the epidermis of the plant: fls. 2H-3 
in. wide, reddish yellow. Talif.- Popularly known as 
-QriMly Bear- Cactus. 

28. hyttrlsln*, Engelm and Blgel. A semi-prostrate, 
spreading plant, H-IS ft. high: Joints obovate to or- 
bicular, 3-5 In. long, moderately thick and very spiny : 
areols with grayish wool and yellowish red bristles; 
spines ID'15, 2 In. long or shorter, while or dusky, slen- 
der, fleille.angularand twisted: fls, light purple, 2-3 In. 
wide: fr. broadly obovate, I In. in diam., armed with 
many long spines. Southwest V. S. 

29. HllMnritntl), P. DC. (O. ftrar. Haw. O. tpUn- 
dens, Hort,). A prostrate. wide-spreadinK plant, rarely 
rising I ft. above the ground: joints variable, from 
elongate-oh ovate to orbicular, usually bright green, tre- 
qnsntly wrinkled and tuberculate, 2-6 in, long: areols 
about K In. apart, with short, grayish wool and long, 
reddish brown bristles; spines 0-12, very variable in 
length, number and color on different forms and plants 
from different localities, mostly marginal, white or va- 
rloonly tinged with red or brown, slender, twisted and 
flattened, some reaehine a length of 3 In.: fls. yellow, 
darker within. 2-2 W In. wide: fr. broadly ovate or sub- 
globase, %-l In. In diam., armed with numerous rather 
short Bplues; seeds comparatively large. West-central 
U.S.- A species of wide distribution and very variable, 
some high mountain forms entirely without spines, 
while other forms are armed with a close network of 
closely Interwoven ones. A number of the forms have 
been segregated as varieties, of which the best known 
are rntiaplna, pUtyeirpa, mionxpinn*, ftlblaplna anil 
triohApbora. All the forma appear to run togi-ther anil 
the varietal distinctions are of doubtful value. Hanly 
In Masaachusetta. 

30. rtltlU. Nutt. A low, diffuse plant, H to 1 ft, high : 
jolnta tumid, readily becoming detached, and coveri.il 
with a close network of slender, interwoven, light grav 
aplnes. thick, elongate -ovate, 2-4 In. long: areoln 



1149 

irt, white wool 



crowded, less than H in, ap 
and yellow bristles; spines 
accessory ones, slender, reddish gray to white, with 
darker tips, 1% in. or less In length, larger ones often 
flattened and twitited: fls. red, 11^-2 In. wide: fr. broadly 
ovate to suhglobose, usually armed with very long, in- 
terwoven spines; seeds comparatively large. South- 
west United states. 

31. areniria, Engelm. A diffuse plant with upright 
terminal joints, rarely reaching 1 ft, in height; joints 
thick, obovate. 2-5 in. long and half as wide, tumid, 
strongly tuberculate; areoire crowded, H~% in, apart, 
with sparse white wool and numerous yellowish brown 
bristles; spines very variable in nnniher and siie, 3-10, 
slender, fleiibie, white to ashy grav. usually 1 In. or lesH 
long: fls, yellow. 2-2J< in, broa.1: fr. ovale to globose, 
very spiny; seeds large and irregular. Southwest U. S. 

32, mtgllla. Haw. A small, prostrate plant, rarely 
more than 4 in, high: jointx tumid, fragile, easily de- 
tached, oval, elliptical, or subglolioae, 1-2 In. long and 
nearly as tbick as broad, 

bright green: areolc ^- 
^ in. apart, with whitish 






s. which 
abundant on older 






s 1-4,1 



slonally a few si 
ditional ones, weak, dark 
brown, the upper one 
usually longer and 
stronger than the olhera. * 
rarely an inch in length ; 
fls, greenish yellow, 1- 

to suhglobose, with few 

sterile, an Inch or less 
long ; see<ls few and 
large. Docky mountain 
region from British 
Amer. to New Mei. - 
Vor. brmehy irthra. Cou It. 
A plant with more swol- 
len joints, more numer- 
ous and stronger spines, 
smaller fls. and more 
BTiiny fruit. Colo., New jj48. opuniia uralna. No. 27. 

33- eyllnclilea, P, DC. A moderately branched upright 
plant, 10-12 (t. high, With main stem 2-_'^i in. in diam,, 
new growth dark green, the comparatively long |!^in,) 



ing for 






1 Home long 



little" white wool, a few white bristles „ 

white haira: spines at flrst 2-:4. erect, ratlier nitt. H in. 
or less long, at first whitish yellow, later Tavl-h; fls. 
rose-red, 2-2K in. wide from end of joints; fr, pyriform, 
2-2'i in, long, yellowish ?reen, scmewhai spiny. Chile. 
-Var. eristaca is offered, 

34. vestlta, Sslm,. A small, upright, numerously 
branched, ramify, ng plant a foot or mure in height: 
joints rather short, 1-2 In. long and half as Uiich, usu- 
ally dark green; areolm with while to grayish wool and 
a numlMT of long, rather soft, grayish white hairs; 
spines 4-8, either short, fleiibie and grayish yellow or 
four times as long (%-% la.], stiff and red: fls. l^m in- 
wide, mostly lateral, dark red; fr- ellipsoidal, ^-% In. 
iong, bright red and covered with grayish wool. Bolivia. 

35. elavsTioldM, Link & Otto, A low. numerously 
branched, spreading plant, I-lStt.hieh: joints rather 
fragile and slender, H in. thick, cylindrical or somewhnt 
clavate, frequently cristate, with numerous terminal, 
slender branches : Ivs. extremely small: areoln close to- 
gether, small, with while wool; spines 4-10. sometimes 
fewer, very small and appressed, whilo: fls. 1-lJi tn. 
wide and twice as long, greenish red: fr. elliptical, 
'^-?-lin- long: seeds with woolly hairs, Chlle--Var. 
criltita la offered , 

36. BalmlbM. Parm, A numerously branched, up- 
right plant, about 3 tt. high, with very long, propor- 
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tionately slender branches : stems about three-fifths of 
an inch in diam., with rouj^h, fissured or cracked, gn^ay- 
iah brown or lead -colored bark, the terminal joints pen> 
cil-like, 3-10 in. long and %-]4 in. wide: areola on 
young growth with sparse white wool and few bristles, 
on older growth the bristles are very numerous an<l 
somewhat spine-like; spines 3-5, spreading, about M in. 
long, grayish: fls. 1 in. wide, red : fr. pyriform, 1-lH in. 
long, scarlet-proliferous, rarely fertile. Brazil. 

37. D&rwinli, Hemsl. A small, numerously jointed, 
prostrate, ramifying plant a few inches high: joints 
globose to broadly obovate, 1^ in. in greatest diam., 
olive-green : areolae with yellowish wool and few bristles ; 
spines rig^d, l>^-2 in. long, the lower ones shorter and 
darker: fls. only on top of terminal joints, 1-1 >^ in. wide, 
yellow: ovaries as large as the joints. Southern S. 
America. 

38. diadem&ta, Lem. (O. papyracdntha, Phil.). A 
low, moderately branched, spreading plant, rarely more 
than 4 in. high and forming dense patches several feet 
in diam. : joints 1-1 H in. long and nearly as thick, glo- 
bose to broadly clavate, usually growing several in suc- 
cession, one above the other, young growth bright green, 
soon becoming grayish: areola with abundant white 
wool and brownish black bristles; spines 1-2, papery, 
flexible, white or brownish with darker tips, one-fifth (t) 
in. long and half as wide: fls. rather small, pale yellow. 
Argentine Republic. 

.39. iraloli611a, Engelm. A small, spreading, numerously 
branched plant, seldom more than G in. high : joints as- 
cending, 2% in. long and K in. thick, obovate to clavate: 
areolfB crowded, with white wool, and yellowish bristles 
which become more numerous and larger with age; 
spines 10-15, of variable length, the central one flattened, 
flexible, somewhat papery,! in. long: fls. from the top 
of the joints, purplish to rose-red, 1-1 J4 in. wide: fr. 
broadly clavate, 1 in. long, with long, hair-like, flexible 
white spines, dry. Nev , Ariz. 

40. clavitta, Engelm. A low, spreading plant, 4-6 in. 
high, forming dense mats of ascending joints 4-5 ft. in 
diam. : joints 1-3 in. long Ind 1 in. thick, armed with nu- 
merous short, flat spines : areolfB with white wool and 
rigid, white bristles; exterior spines 6-14, white, >^-^ in. 
long, interior 4-7, larger, flattened, scabrous and K-IH 
in. long, 1 of the central spines usually very broad: fls. 
yellow, 114 in. wide; fr. long-clavate, yellowish, dry, 
IH-1% in. long, armed with many white radiating 
bristles. Nev., NewMex. 

41. OrUuunii, Engelm. A low, spreading plant 4-8 in. 
hi^h, with thick, fusiform roots : joints 2-3 in. long and 
Win. thick, armed with long, dark spines, bright green: 
areola with white wool and numerous long, yellowish 
brown, rigid bristles which become very conspicuous on 
old joints; exterior spines 4-8, J^ in. long, interior 4-7, 
more rigid and longer (lH-2 In.), reddish to ashy 
brown: fls. yellow, 1 l^i-l in. wide: fr. ellipsoidal, IH-l/i 
in. long and half as wide, anned with many large, radi- 
ating spine-like bristles. New Mex., Tex. 

42. 8oh6ttil, Engelm. A wide-spreading, prostrate 
plant, 4-6 in. high, with numerous short, curved branches : 
joints short-clavate, rarely more than 2 in. long and 
armed with numerous dark-colored spines: areola with 
white wool and very few bristles; exterior spines 6-10, 
very variable, K in. long; interior usually 4, flattened 
or irregular, m-2 in. long, brownish red:'fl8. greenish 
yellow to reddish, 1>< in. wide: fr. short-clavate, the 
numerous areola covered with white wool and many 
short bristles. Texas, Mexico. 

43. fimoryi, Engelm. A prostrate and spreading plant 
with comparatively large, long-clavate, curved joints 
and reaching a height of 8-12 in.: joints 4-7 in. long 
and 1-lK in. thick, with large, elongated tubercles: 
areola remote, with white wool and a few long ( J^ in. ) 
yellow bristles; spines numerous, exterior 10-20, % in. 
or less long, very bulbous at bano; interior 5-10, brown- 
ish to reddish black, more or less flattened and some- 
times 3 in. long: fls. yellow, reddish within, 1^-2 in. 
wide: fr. ellipsoidal, yellow, 2-2 H in. long and 1 in. 
wide, armed with numerous bristles and spines. South- 
western U. S., northern Mex. 



44. inTiota, Brand. A numerously branched, spread- 
ing plant, 10-14 in. high, bluish green and armed with 
many rigid, erect spines: joints 4-6 in. long and 2-2 Vi 
in. thick, nearly cylindrical: areola with whitish wool 
and yellowish red bristles; spines 15-25, exterior 6-12, 
H in. or less long ; interior 10-15, very strong and 
rigid, 1-2 in. long, more or less flattened : fls. yellow, 
lK-2 in. wide: fr. broadly obovate, dry, armed with 
numerous reddish spines and bristles. Lower Calif. 

45. Divisii, Engelm. and Bigel. A procumbent, spread- 
ing shrub, with firm, woody skeleton, 1-2 ft. high : 
joints 4-7 in. long and %-Ut in. thick : areola with 
short, white wool and numerous straw-colored bristles; 
spines usually 8-13, exterior }i in. or less long; interior 
4-7, triangular, brownish, with lighter tips, %-lH in. 
long, very loose-sheathed : fls. greenish yellow, 2-2 K 
in. wide: fr. clavate, 1 in. or more long, often sterile, 
spiny. Tex. to Calif. 

46. aeanthooirpa, Engelm. 'and Bigel. An arborescent, 
erect plant, 4-8 ft. high, with dense reticulate-tubular 
skeleton and ascending, spreading branches : joints 
usually 4-10 in. long, sometimes 20, and ^-1 in. in 
diam. : areola with short, white wool and scanty bright 
yellow bristles; spines very variable in length and 
numbers on different plants, usually 8-25, IK in. or less 
long, with loose straw-colored or brownish sheaths: 
fls. greenish yellow, with reddish centers, conspicuous 
for stamens with stout red fllaments, IH-lH in. wide: 
fr. subgiobose to pyriform, 1 in. in diam. and usually 
armed with many long, stiff spines. Ariz, and Calif.— 
A factory has been established at Tempe, Ariz., where 
the wood of this species is made into light furniture, 
picture frames, etc. 

47. eetainooArpa, Engelm. and Bigel. A low, spreading 
shrub, with reticulate woody skeleton, rarely exceeding 
\M ft. in height: ioints 1%-i in. long, rarely 4-6 in., 
% in. thick, somewhat clavate: areola with short white 
wool and a few coarse, straw-colored bristles: spines 
very variable in length and number, exterior 8-16, V4 
in. or less long; interior usually 4 forming a cross, 1-1 K 
in. long, with loose white or straw-colored sheaths: 
fls. greenish yellow, 1}4-IH in. wide: fr. depressed- 
globose or hemispherical and armed with many long 
( 1-1 >^ in.) spines on the upper areola. Utah, Ariz, and 
Calif.— The fruit of this species, like most others with 
dry fruit, ripens in the early summer, while most spe- 
cies with fleshy fruit do not mature them until fall or 
the following spring. 

48. Bemardina, Engelm. A slender, branched, upright 
shrub, 3-5 ft. high, usually with several long, straight 
stems arising from the base: joints 4-24 in. long and 
% in. thick, armed with numerous short spines: areola 
with grayish white wool and numerous yellow bristles; 
spines yellow or brownish, 8-14, usually with inconspic- 
uous sheaths, % in. or less long ; fls. greenish yellow, 
1-lK in. wide: fr. obovate, 1 in. long, armed with nu- 
merous rather short spines. S. Calif. 

49. serpentina, Engeltn. A prostrate, rarely ascending, 
sparingly branched shrub, a few inches to 2 ft. in 
height: joints much elongated, 6-20 in. long and K-1 in. 
thick: areola with short, white wool and whitish briK- 
tles : spines comparatively short, usually .'-9, sometimes 
15 or more, yellowish or rusty, }4 in. or less long- fls. 
greenish yellow, 1-1^ in. wide: fr. hemispherical, J^-54 
in. in diam., armed with numerous short spines and 
long woolly hairs. S. Calif., Lower Calif. 

50. prolffera, Engelm. An arborescent, thick-stemmed 
plant, 3-8 ft. high, with numerous horizontal, spread- 
ing branches, the erect trunk sometimes 8 in. in diam. : 
joints short-cylindrical, rounded at the ends, very succu- 
lent, tumid and readily dettiched, bright green, 2-6 in. 
long and 1 M-2 in. thick: areola with white wool and 
on older joints with numerous straw-colored bristles; 
spines variable, usually 6-10, with conspicuous, loose, 
yellowish or rusty sheaths and much-barbed, usually 
about 1 in. long: fls. IM-IK in. wide, greenish red: fr. 
subgiobose, %-\M in. in diam., light green, with few 
small spines and bristles, pendulous in clusters, fre- 
quently sterile. Calif., Lower Calif. 

51. ftUgida, Engelm. A numerously branched arbores- 
cent plant, often 10-12 ft. high, with erect trunk 8-14 in. 
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Id d[un., bavjog a thick, gnyith, scaly, unanned burk : 
juintB cDDgssted toward Ihe ends oftbe luger bnuichcB, 
ovate to ovate-cylindTical, 2-8 in. Idiik luid oft«n 2 in, 
thick, very fra^le and tumid, easily becoming' detached 
■Dd takiag root, bluish green. Bomewhat glaucous; areo- 
la with while wool and bright gtraw-colored bristles; 
■pioes on youDg growth 5-8. IncreaaiDg yearly until 
ultimately 30-50, tiLially deciduous, with loose, gliaten- 

ttn.'%-l in. wide, pink; tr. obovate to globoxe, light 

times '50 in a single eluatvr. Southwestom V.'s. and 
North Meiioo.-The common "Cholla" of the Ariiona 
plains, where it often becomes arair-siied tree and nota- 
ble forits formidable armor of barbed spines completely 
hiding the anrfooe of the plant. 

Var. munllUtk, Couit. DlfTera in having fewer, 
shorter spines. 

52. BlgaUTli, Engflm. An erect, compactplant,4-6ft. 
high, nvely higher, with fioglle woody skeleton which 
does not appear in joints of the first year's growth, the 
most densely spine-coTsred and difflcult to handle of 



and cylindrical, with rounded ends, readily breaking 
from the plant and taking root, pale green, fragile, tu- 
mid, terminal ones frequently 3-5 in. long and half as 
thick: areolB close together, with white wool and pale 
yellow bristles; spines 10-20, some very small, increas- 
ing in number as stems become older, straw-colored, 
loose-sheathed, 1 in. or less long, completely hiding the 
Btirface of the plant: fls. sreenlsh red, 1 In. broad: fr. 
very spiny, orate, iy-3 in. long and one-third as wide, 
few- seeded, mostly sterile. Arli., Calif. 

53. Imbriott*. P. DC. A wide- spreading. Irregularly 
branching shrub, larely more than 6 ft. high, the tmnk 
and larger branches with dark, rough, nnarmed bark: 
Joints frequently 12 or 14 In. long and I-l!^ in. thick, 
with very prominent long, cristate tubercles : areoln 
with yeilowiah wool and straw-colored bristles; spinea 
2-5. of variable length, 1 In. or less long, loosely 
sheathed, white to straw-colored: lis. 2-2S In. wide, 
light purple: fr. unarmed, depressed globose, with large 
tubercles, yellow, 1-lH in. in diam., adhering to the 
plant and drying on the 8t«ms during the winter. Tex. 
and northern Mei.-l'Kually confused with O. arbom- 
cem, from which It differs In Its smaller growth, differ- 

tubercles, and fewer Kpines, The fruit and flower also 
show marked diflerences. 

&i. mrlk»r*»o«ni,Engelm.(0.j(f»d*o,Salm.)- An arbor- 
escent, numerously -branched plant, 4-8 ft. high, with 
tmnk of larger plants having very rough, dark, unarmed 
bark : Joints with moderately prominent, narrow, cristate 
tubercles, vertlFlliate, horizontally spreading on mostly 
pendulou.i, moderately spiny branches, nioally 3-6 In. 
long and 1 in. or less thick; areoln with dirty-white 
wool and small yellow u> light brown bristles; spines 
6-20, variable in length, 1 in. or less, central ones more 
loosely sheathed, homy or reddish brown, white to 
straw-colored sheaths: lis. purple. 2-3 in. wide: fr. 
unarmed or with few spines, conspicuonsly tuberculate, 
snbgloboae, I in. in diam., yellow to yellowish red. 
Southwest U. S. — Frequently confused with O. imbH- 
lala and O. »pino»ior. intermediate between the two. 
Differs from the latter In having much larger, more 
cristate tubercles, fewer spines and different fruit. 

55. ipIiiMor, Tourney. A small tree. 6-13 ft. high, 
with numerous venicillat« branches, forming a rounded 
head, the cylindrical trunk usually branching a few 
feet above the ground, and with rough, dark brown or 
grayish unarmed bark : Joints rerticillale and pendulous, 
ultimate ones usually AS in. long and about I in. thick. 
dark gi«en. fre^iuently more or less purplish, with 
short, crowded rhombic tubercles: areolie with white lo 
reddi»h brown wool and u-ually few, small, variously 
rolorwi bristles; spines IO-:in, increasing in number 
yearly as the Joints become older until Anally decidu mis. 
abort, and rarely conspicuously sheathed, usually %-% 
In. long: fls. showy, bright to dark purple, 2-2S in. 
wide, in whorls at the ends of the Joints: fr. elliptical to 
oblong, rarely abovate to gloliose. I H--!4 in. long, yel- 

73 
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low. frequently remaining on the stems during the sec- 
ond year. Ariz., northern Hex, 

56. Whlpplel, Engelm. and Bigel. A spr«adtng. sub- 
prostrate shi-ub, rarely exceeding 2 ft. in bulght, with 
numerous ascending secondary branches, having short, 
crowded, prominent tubercles: Joints variable, terminal 
ones cluvate, 2-5 in. long and %-% in. thick, mostly 
armed on upper half: areola- with short white wool and 
a few short, light -colored bristles; spinea white, very 
variable, on terminal Joints, usually from 1-3 con- 
small, deflexed or radiating ones: Bs. greenish yellow, 
crowded at the ends of the Joints, 1-li^ in. wide: tr. 
unarmed or with few spines, pyriform to subglobose, 
densely tubaroulato, yellow or tinted with Hcarlet, %-i 
in. in diam., dryingand remaining attached to the plant 
during the winter. Southwest U. 8. and northwest Mex. 
-This plant la frequently confused with O. tpinotiar. 
probably from confusion In the original description. 

57. vsnlMlor, Engelm. A small, numerously branched 
tree, 6-16 ft. high, with rounded head and a short trunk, 
having smooth, light brown or reddish brown, unarmed 
bark : Joints much elongated, usually 6-12 in. long, some- 
times 20, %-% in. thick, deep green, more or leas colored 
with red and purple: areolie with short gray wool and 
lighter colored bristles; spinea variable, on terminal 
Joints, usually from 5-13, older Joints with 10-20, rarely, 
however, Increaaing In numbers after the second year, 
reddish brown, with inconspicuous, close-flttlng sheaths. 
JJin. or less long: fls. bronie -colored, 1-1)4 in. wide: 
fr. pyriform to clavate, of same color as joints, never 
yellow, sometimes tinged with red or purple, unarmed 
or with a few persistent short spines, 1-2 in. long. 
Ariz., northern Mex. 

68. t«tnuHlnUia, Tonmey. An irregularly branching 
shrub, 2-5 ft. high, prlmuy branches from a stout, up- 
right trunk 2-4 in. in diam., and bearing i 



t lati 



at irregular 



: Joints 
d ^iin. t 



variable in length, usually 4-10 in. long and ii in. thick: 
areoln with whitlah wool and a ere scent- shaped tuft of 
light brown bristles; spines 4, rarely mora or less, %- 
iji in. long, stout, loosely sheatbed. straw-colored, 
flattened, strongly dcfleied, not Increasing in numbers 
on older Joints: fls. greenish purple, H-l In. broad: fr. 
obovate to subglobose, 'A-\ In. long, juicy, scarlet, un- 
armed, or with a few stiff defleied spines. Arizona.— 
One of the most attractive of the cylindrical Opuntias 
on accoont of its numerous bright scarlet fruits. 



15*9. Opuntia n 



. No. «1. 



height of 5 ft., but always with an upright, well-deflned 
trunk, having rough, brown, unarmed bark: jolntH usu- 
ally 2-4 In. long and i^ In. wide, easily broken from the 
plant: areola comparatively large, with white wool and 
brush-like tufts of long, slender, yellow bristles : spine" 
yellow, usually 1, frequently a small, slender, additional 
ime at cither side, %~\% In. long, loosely sheathed: fls. 
bronze-colored, !i-l in. wide: fr. unarmed, of some color 
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&BjaintB,laDK,cI&p&te. I-SlD.longandone-thirdMirlde, fcroiiDiJ In early March. The plunls are used Id tba)r 

mostly sterile, fertile onea with a few remarkably Urge, young state. They bear hot weather fairly well, but 

irregular-gpheroidBl seeds. Arizona, Sonora. soon run to seed. Monthly succeasianal BOwlngs 

60. iBptooaUIl, P. DC. (O. fruf^feen*, EDgelm.). An are therefore desirable. Orach Is little koown Id 

erect Bbrub, 2-4 ft. hleh, with lone. Blender, flexible America. ^. m. 

OBAROE. Plate XXin. The OranKC is one of 

the olde^l ot cultivated rmits. Its nativity Is still 
in doubt, but It la probable that It Is indigenous 
to the Indo-Chinese reicion. It Is now widely 
dlBlributed in all warm -temperate and tropkid 
couiitrlcB, Id many of which It has run wild and 
behaves like a native plant. In parts ot Florida 
the Orange was found wild when permanent set- 
tlements were made, but it had probably spread 
from stock that was introduced by Ihe early 
Spaniards. In stature of tree and character of 
fruit, the Orange has varied immensely. Nor- 
mally, the fruit contains ten eompartments or 



locules ; but nnder tb 


e iDduence of domeHlloa- 


tion these ccmpartme 


uts have been increased. 


knd In some e»os a 


secondary axis, with ill 




baa been thrust into the 


center of the fruit, ca 


using Ihe "navel" appear- 




Fig. 1.150; also Fig. 478, 


p. a2a. These navel 


Oranges, of which the 



items branching from near the ground, and numerous Washington Navel or Bahia i 
lateral secondary ones, very short, usually unarmed and chance seedling varieties, as other varieties are. The 
easily detached; joints about one-flfth to H in. thick: immediate cause of this particular kind ot variation 
areolie with short, white wool and numerous, reddish is unknown. The Washington Navel wai Introduced 
brown, conspicuous bristles: splnesusually I, sometimes from Brazil in 1870 by the late Wm. Saunders, of the 
wanting, erect, stout, frequently 2 in. long, brownish or U. S. Dept. of Agric, and by bim distributed an the 
homy, with a loose yellow sheath: Us. greenish yellow, Bahia (see Van Deman, Rtpt. Dept. Agric, ISS-l, p. 
>(i->^ln. wide, with deUeied perianth: fr. scarlet, sue- 267). In recent years, some of the odd and grotesque 
culent, obovate to oblong, rarely globose, Hi-% in. long, types of Japanese Oranges have been Intrmiueed into 
frequently proliferous, armed with tufts of long, red- this country, but they wili priihably always bo curlosl- 
dish brown bristles. Southwestern U. 8. and Sonora. ties rather than commercial pomolngical products. See 
Var. niijiir, Hort., is advertised. -One of the slenderest Pigs. 1651-2 and cf. Shinn. A.O. I tWU, 3.^1-6, 
of the Opuntias. It difTers from other species in that There are three we II -developed Orange regions within 

the fls. do not open until late in the afternoon. Several the cimflnes of the United States: central and southern 
forma of thi.q plant occur throughout its range, some of Florlila; the delta region of the Mlssiasippi; California. 
which have been separsted as varieties. One 
ot the moxt frequent of the cylindrical Opun- 
tias in cult. 

61. runogtsiima. Engclm. (O. leistUAIa, 
Engelm. |. Pigs. 1543, 1519. A spreading bush, 
2-5 tt. high, with numerous slender branchcB 
arising from a short trunk, 1-3 in.thlck,and hav- 
ing dark, scaly bark : Joints ashyto bluish gray, 
variable in length, ultimate ones 2-6 In., M-H 
in, thick ; areolie with sparse white wool and 
a few small yellow bristles: spines sometimes 
wanting (Fig. 1537), usually 1, stiff, erect, 114-2 
In. long, loosely sheathed; lis. reddish purple, 
%-% in. wide, dry, narrowly obovate, 1 in. long, 
K In, wide, with 1 or 2 seeds, frequently sterile, 
armed with numerous long, grayish bristles. 
Aril., Calif., Sonora. 

O. cotclnelllfrra. Mill.— Nopalea.-O. oorniB^fa. 
Salm,, is advnrtlied. bnt llttio known. — O. dJohco- 
philla. — O. KMniir, UH, li slso advertiswl. — O. 
iiirida is probably O.arborBBCona. 

J. W. TotTMBV. 

OS&CH, or French Spinach, Is a pot-herb cu 
used much like spinach. It is an annual, grows 
high, has furrowed stems and arrow-shaped, s 
crimped Ivs. ot soft texture. The inllorescenc. 
gests that ot amarantus-libe plants. The indi 
tls. are very small, devoid ot petals, and greei 
reddish according to variety. For a more tcchnli 
scription, see Alriple^ Anrfmsis. 

There are three main types of Orach, baseil 
color of the Ivs. The while variety is the om 

commonly grown. The Ivs. are pale croen, almost yel- .,.,.., ^ . ^, = n_ >  

low. The iT-d or dark red variety has stems and foliage >*"■ The N.fu-did-dl., or Summer Oruige ol iapui. 

of dark red rolor, which disappears in cooking. It is T)ie fmit Is iaiye. scmfsttoE a shiutdix-k. II In not eaten till 
occasionally cult, as an ornamental foliage plant under the aecond sanimor. 

the nome var, alnnangHinea. The green variety is per- 
haps the most vigorous type. The Ivs. are rounder than Parts ot Texas and (he MeilcoAriiona region will no 
those of the white var. and less toothed. So tar as is doubt develop Into commercial Orange sections in the 
known, only the red and while varieties are offered In near future. Until within recent years a large part ot 
America. The seed is oaoally drilled into the open the Oranges consumed in this country have come from 
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Heditornmeaa regions, but the Flaridft Orange has 
Ikken the place, tu » lar^ extent, □( the impart«d fruit. 
Since the great Fiorida freeia of 1893, however, the 
Calltomia Ona^re haa come to be much better known 
in the eaatern states. 

Fifty years and more ago, Orangeg wore commonly 
grown under giaiia in England and parts of the conti- 
nent. At that time there was no rapid transportation 
between tbe Orange -growing regions and northern 
countries, and the Orange fruit was a luiury, Special 
houaes, known as orangeries, were devoted t* the cul- 
ture of the fruit. The tree" were ordinarily grown in 
large tubs or boxes {Fig. 15^), and were kept in the 
open In summer and were placed in tbe orangery in 
winter. These orangeries were scarcely greenhouaes 
iu tbe modem understanding of the term. In many 
cases they had slate or shingle roofs, the sides only 
being provided wit' " ... , .l . 

houses with glass r 

Into dixuae. It is doubtful If there a 
establishments now standing in this ce 
sees them occasionally In Europe. As tl 
disappeared, other plan' 

house in which plants ai 
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s In which there w 



B kept E 



and fairly dry at the roots. Water should not bt with- 
held entirely, bowever, because the plant should be 
kept in such condition that the foliage will not drop. 
Afteraperiodof relative InactiYity of one or I '"-- 



eplan 






d given 



e plants 



apples 



plants may give desirable fruit, but tbe larger part of 
them will give fruit of Indlllerent or even inferior 
quality. It the best kind of fruit is wanted, the voung 
plants should be budded after they are well established 
in the pots. Buds may be secured from any tree that 
bears a desirable fruit, or thpy may be obtained (romthe 
South. 

In recent yearn the Otaheite Orange (descrilied In 
Vol I, page S23) has cone Into prominence aa a pot- 
plant. Fig. 1554. It is a dwarf form of (he common 
Orange species. It is undoubledlv the beit form of Or- 
ange for growing in the house. 'The fruits are small 
and handsome, and the flowers have a pinkish tinge 
and are very fragrant. These plants will bloom and 
bear when not more than a foot high if tbe roots are 
BOmewbat conHned or the plants not overpotted. Usually 
they will bloom the greater part ot the vear. but, like 
most hard-wooded plants, the best results are secured 
If they have a period of rest, as described above. The 
temper*ture for all Oranges should be relatively low; 
that Is, It should be tbe temperature of the InCermeillale 



house or one wbich will grow camitlons, ebrysan- 
themuma. geraniums, and the like. 

There Is much literature on tbe Orange, but there Is 
no full and comprehensive treatise on Orange culture in 
North America, An authoritative general work on 
Oranges la Riaso and Polteau, "Hlslolre et Culture des 



a gradually fell 
.ny of these 



The Orange tree is atiil a popular subject In conser- 

eondilions it rarely produces fruit of any consequence, 
but the sliining evergreen foliage and the very fragrant 
flowers make the plant Interesting and desirable. The 
plant la subject to scale and mealy bug. and constant 
attention muat be given to syringing and sponging the 
foliage. The leading difHculty in the growing of an 
Orange tree in the dwelling house is a tendency to keep 
It growing the entire year and to keep it too wet at the 
roots. After tbe fruiting season, in late fall or early 
winter, the plant should be allowed to rest for a time 
In order to harden Its wood for the nex 



50" 



what higher temperature, and water and liquid manure 
may be applied at the roots. It ahotilii be In bloom dur- 
ing the snnimer and early fall. Beat results are secured 

small, It may be potted on from titne to time ; but after 
It has attained the height of five or six feet, it should 
not be given more root room than a small tub or a half 
barrel. Ordinarily, it will not need repotting for several 
years at a time after it has atulned this alie. Some of 
the surface soil may be removed from time to time and 
fresh soil added and liquid manure applied. Usually 
the stocks which are used are grown from seeds, and 
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lese types of Or 
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qnality. 
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^™all. d^^artj; 



Oranges," Paris. On tbe oriental forms and bisl«ries 
ot Oranges, one should consult Bonavia, "The Culti- 
vated Oranges and Lemons of India and Ceylon," London. 
1890. The American books on the Orange are as fol- 
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lows: Gareyi^Onuii^ Culture In Cnlirornls," Sbd Fran- 
OiHOO, 1883; Moore, "Treatiae of OraoRe Culture In 
Florlds, Loulsinna and CaJifomia," K'l^w York anil 
JacksoDville, Third Edition, 1883; MnnTllle, "PncticBl 
Onngo Culture: includlDg the Culture ot the Orange. 
Lemon, Lime, uid other citrous trults &b groim In 
Florida," JockBonville, ISai ; Spalding, "The Orange; 
Its Cultare in California," Rivemlde, 1885. One should 
also consult Wickson's "California Fruits." and the pub- 
lications of the California State Board at Hortkultare. 
For an account »f the Orange from the botanical 
point of view, see Cilnit. jj H. B. 

Obimok Cdl' 
Orange culture 
the accidental distribution of sour Orange seeds by the 
,lndiins, who oblalnod the fruit from trees planted by 



Indian river hammocks being justly celebrated for tbe 
quality and abundance of the fruit, while almost every 
kind of soil and exposure bad its champions as best for 
Orange culture. The winters for several years prior to 



These sour Oranges were carried from camp to camp, 

central parts of peninsular Florida fonnd congenial soil 

oak groves of that region, and in time formed wild groTes 
ot great eitent, always In places where mora or less 
protected from sun and radiation by towering live-oaks. 



Mandsl 



Sweet Oranges were grown to some extent 
nae even before the civil war, but in the 



for family 
ibseni^e of 



._ . ■portaliou faollitles were considered of n 

Between 1865 and 1870, however, the Orange trees 
along the banks ot the St. John's river began to attract 
attention as a proQtable Investment, and a little later 
an enterprising horticulturist bought a portion of a wild 
grove In the Interior, near Orange Lake, and budded 



IS of tl 



. The] 



vt- 



Its were prompt and large, so much so that thin pio 
who began with an Investment of only (1,000. had a crop 
valued at KUl.OOO, for the year of tbe great freeze, 
1894-9. 

Many ot these wild groves were Injured or destroyed. 
however, by tlie removal of tbe preteeting live-oaks, 



I. Otaheite Onnaa In a pot. 

B, and the r 
the growth i 

^ __ was phenomenal, and the whole northern 

half of peninsular Florida gave Itself up to Orange cul- 
ture with reckless enthnslasm-it was estimated that 
the Orange at 12 yearn of age would pay from ID to ISO 
per cent Interest on a vatustiun of (100 for each tree, 
and in the case of Individual trees even tbe highest 
figure was Rometluies realised. 

The Srit check to this state of affairs was received In 
1886, when a three days' bliiiard from the northwest 
swept over the state and cut back or at least defoliated 
all the Orange trees down to the 29th degree, and still 
further south In all but the most protected stations. 
This Injury, however, was only temporary in most rase.i. 
and while much of the crop of 1886-6 was lost, there 
In the crop of the following year, 
^_. . -Ident 



although the ti 



s themselves bad n 



f fiosli 



and being located on about the SOth parallel ot latitude. 
(he Oranges themselves had to be marketed early In 
the season to avoid deatruction by frost. By I8!J0 culti- 
vated groves spread over all parts of Fiortcla where 
railroad or steamboat transportation was accessible; the 



From 1886 on, there has been a su 
generally not snffloient to hurt old trees but enough to 
destroy or seriously cripple nearly all the young groves 
north of the latitude of Tampa, bo that few, it any. new 
groves have been brought into succossful bearing north 
of that point since 1886. 

In December. 18!H, a xtlll more severe northwest bUs- 
sard defoliated all tbe trees as tar south as the Manatee 
river, and this was followed in February by another 
similar freeie, which caught the trees covered with 
tender shoots and young foliage, with active sap, and 
killed most ot them to the ground from Tampa north, 
and, moreover, so enfeebled them from the repealtd 
shocks that the majority were anablo to rally, and arc 
to-day either dead or worthless. Thu Ions to the Florida 
Orange industry by this double freeie is reaHonably 
estimated at $100,000,000. 

The crop of lHIM-5 was the largest hltberto produced, 
and estimated at 6,000,000 boxes, each of Z noble feet. 
Tbe following year about 75,000 boxes wore produced, 
all from south of the latitude of Tampa, and the crep 
has been Increasing till that of 1900-01 Is estimated at 
1.000,000 boxen, 9,t per cent of this coming from regions 
south ot Orange county, which just about reverses the 

The following Uble was supplied by Mr. E. O. Painter, 
editor of the "Florida Agriculturist." after consultation 
with the officers of the Florida Fruit Exchange, and may 
be relied on as substantially correct: 
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Huiy grOT8B iQ Orange county and northward h»TB 
baon brought into fair conditicin by banking tlie tninltB 
with earth during the winter bo aa to limit the injury hy 
frost, and It another series of troatleas winters like 
tbose between 1B70 and IBflO were to occur, these groves, 
hers newly planted, would gain sulGcienCageuid 
' ' ^' e ordinary frosts aJid make this region 
creB have recently been 
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The Ormnge has been grown □□ the most varied soils 
In Klorida, but BuceeBstul groves have been mainly on 
"high hammoek' and "high pine," and the greatest 
pront, a» • mle, has been from the hammock groves, 
where seedling trees came into bearing much earlier 
than on plne'land, and both seedling and budded trees 
produce more abundant crops. 

Tbe Orange groves of Callfomla and Artiona are sub- 
jected to greater winter cold than those of Florida, bat 
BulTer comparatively little damage from it, since the 
winters are more uniformly cool and dry and the trees 
are oonsequently dormant, while the usual warmth of a 
Florida winter keeps vegetation constantly In more or 
less active growth, and hence more sensitive lo sudden 
frosts. Thus In 1894-S not only Orange trees but peach 
and mulberry trees and old Wistaria vines- all hardy aa 
far north as Canada wiien dormant— wi^re froien to the 
ground. The mean temperature has changed little 
at all, during this alternation of ~ ~ 
of years; Indeed, the mean of n: 
ot>BerTatlon taken daily at Mount Dora. Fla., for six 
comparative ty frostleas years prior to 1886 was half a 
degree F. colder than the mean of six years of injurious 
frosts subsequent to IS86. 

The Orange tree la a gross feeder, and in the sandy 
soils best adapted to Its culture in Florida can use to 
advantage large amounts of commercial fertilizer, pro- 
Tided the ammonia Is balanced by abundant potash and 
care is taken to avoid an encess of crude fermentable 
tnalerials containing nitrogen, such as cottonseed-meal 
and dried blood. 

On the moister grades ot hammock land, such, for ex- 
ample, as those bearing the Qne groves near tho Manatee 
river, it Is considered Unsafe to give more than 10 
pounds of commercial fertilizer a year, even lo the oldest 
bearing trees, on account of its liability to produce dis- 
ease; and additional sulfate of potash Is used, even 
With standard brands of fertilizer rich in potash. On 



the high pine-land at Deland, profit tiaa been found In 
applications o( 80 pounds to the tree, or 2 tons to the 

■ore, but the average amount used by successful grow- 
ers is 20 to 30 pounds to the tree of speoial brands, 
costing from »30 to (37 per ton. 

So long as the soil is not unduly depleted of humus, 
frequent cultivation is an important factor in prodnoinB 
rapid growth of Orange trees. As an experiment, a seed 
was planted and hoed every dsy except Sundays for 
four years. It was then about tho alse of an average 
eight- year-old tree in the region — one celebrated for its 
flue and fast-growing Orange groves- and bore four 
hoies of Oranges— al>out what would be expected from 
an eigbt-y ear-old seedling in that place. 

5oif>.— The surface soils at peninsular Florida are 
almost wholiyof subaBrial origin-that is. are composed 
of particles cast up by tlie waves of the sea and carried' 
to their present poBillouB by the wind. The prOceM 
may be observed at the present day in some places on 
the coast, for example, where a gentle slope inland from 
the beach ends in a thicket of underbrush and small 
trees. At such a place the slope abruptly ends at an 
angle of 45 degrees, and whenever a breeze blows from 
the sea on a dry day a continuous stream of sand may 
Ije seen blowing over the crest and falling down the 
steep angle, gradually engulfing and burying the 
thicket in a layer of sand sometimes 15 feet In depth. 
The trees and bushes form a wind-break and thus cheek 
the bloH'ing of the sand towards tbe sea when a land 
breeze prevails. As might be expected, the elevations 
In peninsular Florida are small, the highest point of the 
peninsula being but 300 (eet aimve the sea-level. 

The result of long ages of wind action on a soil com- 
posed wholly of fine particles has Ijeen to aasort these 
articles according to weight and siie and other physi- 
cal characteristics into innumerable patches, smidi and 
great, each o( which bae Ita own peculiarities in its re- 
action upon the vegetation which it bears. This makes 
the soil capabilities of any tract of land a bewildering 
puzzle to the newcomer, and the ontv oeitaln clue to Its 
solution is found in the character of the vegetation al- 
ready growing on it. Chiefly in accordance with this 
natural growth, the soils are classified aa high ham- 
mock and low hammock, high pine and low pine, or 
flatwooda, prairies, scrubs, bays and shell-mounds. Any 
land bearing an abundant growth of hardwood trees- 
live-oaks, hickories, magnolias, etc., is hammock land, 
and if not less than 3 or 4 feet above water is Bultable 
for Orange cntture. The larger and denser the hard- 
wood growth the better the Orange will flourish on it. 
An elevation of 3-10 feet above water is preferable to 
lower hammock. The word hammock Is the aboriginal 
Indian name tor hardwood forest. 

"High pine" land is characterized by the predominant 
growth of the !ong-leaved or yellow pine. ThiB Is also 
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suitable for Orange culture; the larger the pinea the 
better the land. It the pines are intermixed with willow- 
oaks and an occasional hickory and cabbage palmetto, 
the land is sometimes called half-hammock, and such 
land is more fertile than ordinary pine land. Blackjack 
onks, OD Ibe contrary, are an Indication of poverty of 
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the reninoua ptne straw, tbere Ih a good defti 
divided cbarcool !□ Cheae soiln but very little humus, 
while In hunmock soil the perceotage of bumus is otten 
very large. 

Flatwoi>rlH (low pine land) l9 chanu^terlzrd hy several 
■mkll-ooDed Hpecies of pine, whicb otberwise very much 
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resemble the loDg-leaved pines. This le 
derl^d with hardpan a toot or two belt 
Much ot it Is subject to uverllow In the 
and wben overgrown with gallberry busl 
for Orange culture. 

A prairie is a tract In the Hatwoods overgrown with 
grass only and covered by standing water during a 
part ot each year. 

A scnib Is a tract of while sand— oftpn like clean 
granulated an gar— overgrown wllb dwarfed live-oaks 
and other busbes, muirly of the heath family and usu- 
ally only a few feet high, witb aeattered spruce-pine 
trees, the open spaces often covered with reinilcer 
BOSS and allied lichens. It is entirely worthless for 
Orange culture, though suited fnr pineapples If richly 

A bay or bayhead la a deep accumulation of humus — 
mnck and peal. When drained, such lands make the 
best vegetable gardens. 

The shell-mounds arc. as their name Implies, accnma- 
lallons of Ibe shells of marine or fresh-wuter mollushs. 
Intermixed with a little sand and hDmus. They are apt 
to be thirsty, Iboagb fertile when plenty of water is 
■applied, and although the Orange will grow npon them 
and produce One, silky-skinned fruit, the trees are not 
long-lived, as a rule, and seem subject to disease. The 
finest silky-skinned fruit Is rarely. It ever, produced by 
trees In vigorous health and rugged growth. 

The tendency of Orange troua on pine lantl. especially 
bottomless pine lands— those not underlaid with clay- 
Is to wood growth, and the postponement of abundant 
fruiting till a great age has been reached; this Is es' 



Washington Is the only navel Orange sufficiently pro 

the navel Oranges are as prollflc as other sorts. Of the 
kid glove Orange, the Tangerine has quite displaccil 
the Mandarin in Florida, the brighter color o( the for- 
mer always ensuring a higher market price. Satsuma 
has the merit ot being earlier than the Tangerine aiid 
possibly being hardier, hence Is largely planted, (hough 
not equal In appearance or quality lo the Dancy Tan- 
gerine. Of the two varieties of Kumquat or Cherry 
Orange, the "oblong" Is the best market fniit, the 
'round "being too variable in size and often too tmall. 
Theodore L. Ukid. 
Another Vibw of Obanoe Chlivhe m Florjd*.— 
In primitive Orange culture the tree was a seedllnj: 
from selected tnilt, and even at this time the majority 
of bearing trtes in Florida are seedlings. Seeilllngi. 
are late in coming Inta bearing, (belr fruit la of variable 
quality, and the roots of sweet Ofange trees are likely 
lo get the "foot-rot," or mal-di-goma . Therefore grow- 
ers are now more careful as to stocks used and seldom 
plant the sweet seedling tree, but graft or bud on more 
suitable roots. On very high land of best quality which 
la deeply drained, it Is possible lo raise the sweet seed- 
ling without great danger from foot-rot. As long a.~ 
the roots are healthy the trees pro<luce fruit in abun- 
dance, and manv growers contend that Ihe fruit pro- 
duced, whellier of Orange, lemon or pomelo, on sweet 
Orange stocks Is belter In quality of juice, has less 
"rag" and a thinner skin, and hangs on the tree In per- 
fection longer than when grown on other rotts. 

The Bour Orange as a stock for other citrous trees Is 
a contestant with the longer grown sweet Orange, and 
as it is tree from gum disease, commonly called "fnot- 
rot." and yields abundant crops, It Is planted o 
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oih pine and hammock. In the central part ot Florida 
It has run wild, and grows In the open hammock noods 

grafted to the sweet Orange, and up to 1895 bore enor- 
mous crops of fruit. The sour Orange does not do so 
well on higher land, though aonietimes planted there, 
and will not grow at all In drj", coarse sand, where the 
"rough lemon" managea to eiist and produce fruit. 

This "rough lemon" seems to be a nalorni bvbrld 
citrus, with leaves and flowers somewhat resembling 
the commercial lemon and with large, round, eoarae 






Ith abundant 
budded trees 



tertllliing. 

seedlings tnilt at a much earlli 

often dwarf themaelves from overiiearing. 

Houth of the 27lh degree of latitude there are some 
rich, red, loamy soils, while the sand consists largely ot 
coral debria Instead of quarti. Id tliesc aouthem re- 
gions Ihe Orange is supposed to flourisli oidy upon the 
scrub lands, being dwarfed and subject to disease on 
the otherwise rich and fertile red soils. 

When not injured by frost, the Florida Orange tree is 
Immensely productive of thin-skinned delicious fruits, 
A good Florida orchard or grove la shown In Fig. 
1657. A new tree arising from the "lump of a froien 
tree la shown Id Fig. 155S, Many groves have been re- 
newed in this way. 

l-'nrt«(i*s.-Of the leading varieties, Homosssf<s 
maybe taken aa (he typo of the llneat seedlings origi- 
nating in Florida; other Florida seedlings have been 



US8. Spnui-sniwa Ocanie tree, 
fruit with a lemon's acidity, but with tbo appearance ot 
a coarse sour Orange. 

For quIckncHs of growth and prollflc fruiting, no 
citrous tree compares with the "rough lemon" as a alock 
for Oranges, lemons, etc,, and growers are more suc- 
eeiaful with it than with any other stock on diverse 
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Another prominent stock for citrous trees Is the wild 
bftrdr Cltrui Irifvliiita of JapBD, It Is t, very thorny 
deciduous tree of somewhat dwarf habit, succeeding 
well on good Orange land not too dry. It influBncea tlje 
elon growing upon it to a great eitent and cauaea a 
considerable increase of hardlneas against cold, as well 
aa earlier ripening of fniit ; the tree itself blooms very 
late la the spring and ripens Ita fruit comparatively 
early. In north Florida and along the Oulf coast it la 
now being largely planted, worked to all varieties o 
Orange, pomelo, liumquat, etc,, with more or leas lihe 
ilhood olf Bucceasful fruition. It will probably neve 
be wanted as a stfick in localities free from froBCs. Th< 
Orange tree is also worked to a small eitent on tb' 

Orange, etc., with more or less success, as the natur 
of the land determines. 

Propagation of these various trees is usually effectei 
by leed. for sweet seedlings Intended for orchari 
planting, the seed la carefully selected from the frul 
of very beat qualities, and only the vigorous plants ar 
saved ; for the nursery, to be worked by budding o 
grafting to various sorts, the seed Is taken from an; 
fruit available, whether good in quality or cot. Tb 
aeeds are squeezed out of the fruit by hand, after enl 
ting the akin, and not allowed to dry. The seed o 
Cilrut triMlaia may be dried, as it keeps longer 
without loss of vitality. 

Seed-heds are prepared by thoroughly digging and ^ 
pulverising the soil, which should be of a light or j^ 
aandy natnre. and, unless of very good quality nal- 
nrally, should be manured slightly with composted 
stable manure or chemical fertilizer. Seed should he 
■own thickly on the loose soil and pressed down well 
before covering ; aoll of the same light nature should 
now be thrown evenly over the surface to a depth of 
about an Inch, and if the bed is considerably exposed to 
the aun should be mulched lightly with straw or leaves. 
Planters usually provide a temporary shading for the 
beds or else select a situation shaded by trees or walls. 
although the seedlings will grow in full sunshine If 
only mulched, but require more attention In watering. 
After two to sli weeks, according to the warmth of tho 
weather, the seedlings will appear above the surface 
■Dd must be kept as free as possible from weeds. In- 
sects and fungous diseases. "Damping off" causes 
mnch trouble, and whole beds may be lost unleHs 
sprayed In time to check the spread of this fungous 
trouble, Bordeaui miiture seems to be the best prepa- 
ration to use, although thorough dusting with (lowers 
of sulfur sometimes is effectual. 

The seedlings at the age of six months, or say during 
the summer rainy season, may be planted in nursery 
rows, about 10 x 48 In. apart. Less risk of loss, how- 
ever, rHSults when transplanting is done in midwinter 
with one-year-old plants, which at this age should bo 
ft-18 in. high, aooording to varietv. Watering is nec*-.- 
aary both at time of setting and occasionally afterward, 
ualesa rains are frequent enough to keep the ground 
well moistened. 

Pertiliier is used on poor soil about three times per 
year In the nursery, and clean tillage is a necessity to 
produce healthy trees quirkly. At the age of three or 
four years the seedlings are usually biidded to the 
desired varieties ju«t before the growth ceases in tho 
■ntnmn. In spring the lops are cut off a few Inches 
above the live buds, whirh quickly push out and grow 

keeping down sprouts from the stock and in training 
the young bud. Moat growers drive a small stake at 

topping it to Induce branching at the desired height. 
After a full season^s growth the young budded trees 
will be well hardened and available tor planting out In 
the permanent orchard during the winter months. 

Orsftlng the Orant'e. as w,;ll as all citrous trees, Is 
not so certain a process BJ> budding, the hanlness of the 
wood and heat of a warm climate being against success. 
Bark -grafting, or sprig-budding, la practiced on old 
atnmps fairly successfully, but other forms of grafting 
usually fall. 

In starting an orchard, the chara.:tcr of soil and 
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The distance apart (or standard trees should be ampie, 
25-30 ft. seeming about right. Trifoliata stock may be 
set closer. The land must be staked off and holes thor- 
oughly prepared some time before setting trees. If 
land Is newly cleared and somewhat acid, the soil 
thrown out of the holes may be sweetened by a liberal 
mixture of fresh lime, and will be benefited If allowed 
to remain exposed to sun and air for two or three 



surface fertillie 
setting trees. 

The young trees ought to be Judiciously pruned at 
the top to counterbalance loss of roots In digging, and 
part or all of the leaves may be removed if transplant- 
ing takes place In cool weather; the removal of leaves 
is additional security against loss, lees water being 
needed to establish the roots. In summer, however, the 
hot sunshine makes It advisable to leave on some 
foliage to avoid burning or scalding. Winter trans- 
plantiog is preferable in almost every case. 

After transplanting, the trees will be greatly beneflted 
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can make bis own mixtures, buying 
dients to best advantage. Sulfate oi liuiimu, uuiie- 
block, and sulfate of ammonia are safe and favorite 
chemicals for all citrous trees. Fertilising Is nsually 
done In December and again In Uay or June; some- 
times a tliird application may be necessary In early au- 

UneHt light plowing about the time of the winter ferill- 
liing followed by thorough harrowiug all through ne 
spring and early summer, keeping weeds and grass well 
under, and conserving the moisture through the spring 
drought. After the rains settle down In earnest, all cul- 
tivation is suspended and the orchard is sown to various 
soil -enriching forage -plants, or allowed to develop crah- 
grass. The abundant foliage of the forage-plants keeps 
the ground cooler and renders the treeless liable to scald 
during extremes of heat and moisture; the forage may 
be out and cured for hay, but when so doing a return of 
such toss ought to be made to the orchard, to some ex- 
tent, from the bam lots, or In applications of mulching 
or leaf-mold. At all events the orchard should be 
mowed previous to the time of fruit- gathering. 

Since the destruclive freezea of 18M-95 and the fol- 
lowing three cold winters, growers In the upper portion 
of Florida have used various forms of protection against 
frost, for Orange trees. The most general work along 
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IhiH line nas be«a the banking of tree-trunka with loil 
up ta HbeiRht of 1-1 ft., which in the event ot freeiins 
csrriea the bndiled Btem Bafelv through the winter and 
BBTBS conBiderftblo growth. This la only a makeshWl, 
however, to preserve the budded variety and does not 
protect the top or bearing part of the tree, ho that nmnj- 
fonns of tents for covering the whole tree have been 
devised, with heating apparatus. Sheds have also been 
raado with tight walla, covering large areas of trees and 
having either slatted or movable roots: during severe 
cold, open Area, aided by the high walls, keep the 
temperature above the freezing point. There Is also 
the possibility of wormiDg the air by means of sprays 
of water, forced from set noiiles by a steam pump, as 
the temperature ot well water in Florida la consUntly 
about 75" Pahr. or warmer. Under sheds trees may be 
set closer and kepi at the very highest slate of gronth, 
removing crowded trees from time to time as it may be 
expedient. 

The gathering of the Orange crop may proceed some- 
what at tbe will of the owner; pitkiog, of course, pro- 
ceeds with the ripening of the different varieties, tbe 
early sorts being fit to gather in October, weeks or 
months before medium and late ripening sorta: all 
varieties will keep in perfection for several weeks while 
hanglne on the trees. 

The fruit from ail citroun trees should be cut off, and 
never pulled, as a rough treatment would cause early 
decay. Packing Is carried on quite unlfonnly in a 
great degree of perfection through all the Orange sec- 
tiona of the country; the main essentials to snccess 
are a slight wilting of the fruit (two or three days), 
and a firm, but not extreme degree of pressure, tu each 
package. E. N. Keasonis. 

OBANOsCct/rtiBB IN tueUibsibsippi Delta. — B'rom the 
early settlement of LioniBlana to the present day UraOKe 
culture has received attention in the lower Mississippi 
valley. Until recently the Beeds of sweet Oranges were 
planted and the young trees transplanted in and around 
the yards and gardens. No cilenBlve groves were grown 
until after tbe close ot tbe civil war. At flrat groves of 
seedling trees only were planted and these proved ex- 
ceedingly profitable np to the very cold spell of lH9!i, 
which destroyed nearly every one in the stats. In the 
meanwhile extensive experiments had been made In 
budding the choice varieties of nweet Oranges on varioua 
kinds of stocks, and many ot the experiments demon- 
strated the power of resisting the cold by certain kinds 
of atocka, notably the Cilrut Iri/oliata. Accordingly 
manv of the old groves and a number of new ones 
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down to 15° P. In New Orleans, it was found that the 
combination of the hardy Japanese varietiea upon the 
Citru» trifoliata alone withstood the cold. This experi- 
ence caused on adoption of the Ciirui trifoliata as tha 
chief stock for future groves. Accordingly nearly all of 
the groves planted since that time have been with this 

But there la a frost limit beyond which Ibis combina- 
tion is destroyed. This was evidenced by the unprece- 
dented freeie of February, ]B99, which again destroyed 
nearly every grove in the slate. Since (hat lime Orange 

Elautlng haa mode very slow progress, and only a few 
irge groves are to-day to be found Id tbe state. The 
industry Is, however, so profitable that a renaisaance 
may be expected at an early day. The budded trees 
hear early and yield profitable returns in three to five 
years after being transplanted in the grove. The city 
of New Orleans furnishes a home market for all thai 
can be raised, and the Lonlsiana Orange Is about one 
month ahead of those of Ploriit a and several monlttB aheail 
of California In ripening, and. therefore, reaches tha 
market when, on account of scarcity, good prices prevail. 
These facts, coupled with the readily productive soil, 
requiring no fertilisers, and the abundant rainfall, dis- 
pensing with Irrigation, make Orange culture exceed- 
ingly profitable in IiOulaiana, and the only drawback la 
an occasional bliisard from the northwest, which drives 
gulf-ward the usually balmy climate and temporarily 
cbliia tbe groves. At rare intervals these bliziards are 
so intense as to destroy tree and fruit. 

How to protect groves against theae destructive 
frosts is to-dav Ibo "burning quGBlion"wJtb the Orange 
Flooding the orchard with water from tbe 
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lectcd trees of sweet Oranges and establishing them 
upon the Cilrut Iritoliala. 

Budded stock haa thus entirely superseded sweet seed- 
lings. The sour Orange, the bitter-sweet Orange, the 
rough lemons, the grape-fruit or pomelo and the Citnia 
Irifoliala have all been used succpssfnlly us stock for 
tbe sweet Orange. In the meanwhile several hardy 
Japanese varieties. Including the Sntsunia, Mandarins 
and Tangerines, were introduced and biiddiil upon va- 
rious kindsof stock. In lE!l.>,wlth the temperature going 



upon a large scale without complete success. 

Tlie practice of banking the tree— piling the soli around 
the stem to a height of a few feet (Pig. ISCflJ-on the 
approach of a bliiiard whose intensity and time of coming 
are usually predicted by the government weather bureau, 
is now almost universal ly adopted as the best protection 
against excessive cold. This banking retainsvitalitylnthe 
main trunk, and while tbe outer limbs are killed young 
shoots will start from the tree when the soil Is removed 
and spring advances. This practice gives only partial 
protection. The tree is virtually destroyed, but new 
shoots from the protect<'d trunk will soon appear an<l 
In a year or two the tree has resumed shape and is ready 
to bear a crop. The crop for the ensuing year or years 
Is destroyed, but by skilful care tbe grower is enabled 
to aecum n renewed plantation quicklv. 

The sweet, the sour, the Mandarin (Pig. 1S59|, 
Tangerine and Satsuma, the Shaddock, the grape- 
fruit, the Knmquat and the trifoliata, are all 
grown quite largely In Louisiana. The Myrlle 
and the Otahelte are occasionally found as orna- 
mental trees. 

The Orange Is grown in this state directly 
from seed and from buds. Budding Is done at 
any time of tbe year from early spring to late 
tall. When performed In the fall, the buds re- 
main dormant throuEh the winter. The various 
stocks have particular merits for apecial soils 
and other conditions, and several kinds are used. 

succesafut Oranze culture Is rold, all other 
considerations must be dispensed with and only 
the moat resistant stocks used. These are. 
first. Cilru* Iri/oliata, and, second, sour Orange. 
Hence nearly ail the Louisiana groves are on 
these two stocks, a large majority being on the 

Planting a grove Is alwaya preceded bv a nur. 
sery. Tbe latter is mode bv planting the seed ot tbe 

trees are om^ to two years old they are shield-budded 
with buds from selected varieties. One year after, 
these buds are large enough to be transplanted to the 
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dowu. Lata and early cultlrat. 
Is uaoali; diacouraged " ■" "~'~ 

too luxuriant, aappy gi _ . ._, 

aabsequeot frosts. The cultivation Is usaHllr per- 
formed with lighi plows or suitable cultlratorB. 

Id three years after a icrove Is planted the trees 
Bhoold begin to bear. Increaaing Its products every year 



OaaNdBa in CxuroBNiA {Fig. 1362). — In 1T69 tho 
FraneiseaDS moTed northward into what Is now known 
as California. In connection with the Hlsslona which 
they established they planted gardens and orchards. 
and the first Orange trees planted were from seeds, 
cuttings, or plants Introduced by these worthy and 
thrifty padres. 

The Missions were scattered over a wide range of 
country, as far up as Sonoma, some fifty miles north 
of San Francisco, The planting and care of orchards of 
both citrous and deciduous fruits was encouraged, but 
after the secularisation of the Mlsalous, In 1834, Interest 
waned and they were neglected, so that in 1B46 Fremont 
wrote of tbetn that "little remains of the orchards that 
were kept in high cultivation at the Missions. • • • 
Fertile valleys ore overgrown vrlth wild mustard: vine- 
yards and olive orchards are decayed and neglected." 
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, Batautna Onuiea (X K). 

iceedingly proBtable at S to 
best here to head the Orange 
mv low, ana prune ii oniy for shape and comfort. Ei- 
oesaive pruning is never followed. 

When ripe, the Oranges are gathered by hand from 
ladders, assorted and packed in boxes or barrels and 
shipped to New Orleaos. Before the late excessive 
cold the crop of the state waa estimated at 500,000 
boxaa. It waa quite small last year, as (he result of this 



A fertiliser containing 50 pouni 
potash, and 25 pounds phosphoric acm t 
one uBuallv recommended In this state, 
applied In March or April. The following 



iltrogen, 50 pou 



s divided into 



e classes : 9rst, early 



Oftb 



drd, Iat> 



Beach Nos. 1 and 2. Boone Early, Brazil- 
Ian, Centennial, Early Oblong, Foster, 
Homosassa, Nonpareil, Parson Brown, 
Peerless, Pride of Malta, and Whitaker. of 
the awcct varieties; andtheSatsuma (Fig. 
1561)and Mandarin, of the dulcis type. In 
the second class are Acapulco, Baldwin 
Nos. 1, 2 and 4; Beach No. 3, Bessie, va- 
rieties of Blood Orange, Circassian, Cun- 
ningham, Dnlcisslma, Exquisite, Jaffa, 
Joppa, Uagnmn Bonum, Majorca, Mad- 
ame's Vinous, varieties of Navel Orange. 
Old ViDi, at. Michael, Portugal, Prata. 
Qneen, Huby, Selecta, Star Calyx, Stark 
Seedless, Sweet Seville, Tahiti and Trav- 
eler, of the sweet Orange, and Tangerine, 
of the dulcls type. The third class-late 
maluring varieties — which are unpop- 
ular here on account of danger of frost 
during winter, are Acis, Beach Nos. 4 
and G, Dorr, DuRol, Higley Late, Lamb 
Summer, Long, Maltese Oval, Mediterra- 
nean Sweel, Mott, Pineapple, Rio, Rivers 
Late, Slmms Summer, Hart Tiirdit, ami 



San Gabriel, in what is now Los Ange- 
lunty, were the most extensive orchards; and It 



) years afierwardi 
Orange was planted at Sacramento, 
transplanted to Bidwell's Bar in Butte county, In the 
northern part of the state, and more than Ave hundred 
miles from the locality selected by the Mission Fathers 
for their first plantings. 

While the climate of California, from San Diego In the 
south to Shasta In the north, is more Or less suited to 
the Orange, and there are localities especially well 
adapted to its culture, there are some regions in the 
coast range as well as in the Sierra Nevada mountains 
where the low winter temperature prohibits Its growlb. 
The question of eoll also enters largely Into this prob- 
lem, and considerable special knowledge is required In 
order to make a Judicious selection. 

The southern portion of the eUte was flmt selected as 
moat promising, but since about 18B0 every year has 
shown a vast widening-out and extension of the Orange 
belt. The business did not assume any commercial im- 
portance till 1S80, when, and for some years aflerwarda. 
Orange groves were planted with feverish haste, eonae- 
quent upon the enormous prices obtained for the product. 
Aa a natural outcome thousands of inferior trees were 
set out, nnsultable Tarletles in unsuitable locBllties, and 
seedlings which were of little value. The nurserymen 
could not grow stock fast enough, and the stock wan 
often Iwught a year in advance. In a few years, however, 
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,s type. 



and I 

wn both in the round and the 

etiea of the sour Orange and si: 
o be found. ^-^ (■, Stubb! 



Orange culture became 



■ange culture became better understood, until in IBIK) 
e returns made by the county assesaora showed anacre- 
e in OrariKC trees alone, not including lemons, of 35,000, 
.'i,.->00,000 trees, uenrty half of which were in bearing. 
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The foot-hill region of the Sierras was soon found to 
be capable of producing fine Oranges, notably in Placer 
eounty; later on in Kern, Tulare, and Fresno counties, 
and in the whole of the Sacramento and San Joaquin 
▼alleys were found large areas where Oranges could be 
grown as fine as those in southern California, and in 
some instances they were found to ripen earlier. 

In some places, notably about Oroville in Butte 
connty, near the extreme northern part of the Sacra- 
mento valley, the citrous industry thrives, side by side 
with gold -mining. The red, mineral lands, with abun- 
dance of water carried in ditches from the high moun- 
tains, grow to perfection the Washington Navel and 
other Oranges. 

Though the temperature of the great San Joaquin 
valley is lower in winter than at points nearer the coast, 
the summers are warmer, and the Orange thrives in the 
sunshine, away from the coast fog, and the trees are 
healthier and less affected by scale insects. 

The so-called '^thermal belt" comprises some 1.500,000 
acres of land adapted to the cultivation of the Orange 
commercially, and in every part of California, with ex- 
ceptions above noted, Oranges may be grown in a small 
way, to satisfy the taste and embellish the home 
surroundings. This "belt" runs from San Diego to 
Tehama, and is nearly 700 miles long, and from two or 
three to twenty-five miles wide. Its altitude doos not 
exceed 1,800 feet above sea-level, and from that down 
to 30 feet. 

Orange seedlings were grown mostly from seed of 
Imported Tahiti Oranges, and later from miscellaneous 
seed from any varieties. Seed from the Florida Sour 
stock has been largely used, but does not give general 
satisfaction. The young plants are budded in the nur- 
sery at two years old, and transplanted one or two years 
later to the orchard. Very many large, old trees have 
been *^ worked over," because the variety was found to 
be unprofitable. There are several ways of doing this, 
perhaps the most successful being to cut back the top of 
the tree, and to bud into the young shoots that will grow 
as a result of this cutting. In three years the old tree will 
have a new top, frequently with a good crop of fruit. 

The Orange is a gross feeder, throwing out many and 
widely-spreading roots, and for this reason, though the 
soil may be naturally rich, it is necessary that it be 
plentifully supplied with fertilizers as well as water. 
This is done systematically and reg^ularly, the trees be- 
ing irrigated not less than once a month through the 
summer by means of shallow furrows opened by the 
plow on either side of the row. 

The varieties considered most valuable for market are 
Washington Navel, Paper-rind, St. Michael, Malta Blood, 
Jaffa, Mediterranean Sweet, Parson Brown, Homosassa, 
and some of the Timgerine varieties. Of all these the 
Washington Navel is by far the most valuable. The first 
trees were imported from Brazil by William Saunders, 
of Washington, D. C, in 1870, and by him sent from 
there to California in 1873. The fruit is seedless, which 
adds to its value. Oranges are cut from the tree with 
small shears in preference to being pulled. After they 
have been kept in the packing-house for a few days to 
allow the rind to shrink, they are graded and packed in 
the regulation case, which is llV^xmix26 inches. 
This work is done with the utmost care, and by exper- 
ienced, skilled hands. 

The output of Oranges from California, for the last two 
seasons (1897-8 and 1898-9), has reached the enormous 
unount for each season of 14,000 car loads, or 4,000,000 
boxe», representing a value of about $6,000,000, f . o. b. 
California. Leonard Coateb. 

ORASOE, OSAGE. See Toxylon. 

ORANGE ROOT. Same as Golden Seal, Hydraitfia 
Canadensis. 

ORCHARD. In America the word Orchard is used 
for any laid-out plantation of fruit trees. It is not ap- 
plied to bush-fruit plantations, as it is sometimes in 
England. The Orchard is apart of every typical Ameri- 
can homeste^id, although it may be of very small extent. 
The universal Orchard, except in the warmest parts, is 
the apple Orchard; pears and plums are probably next 
in domestic importance. Consult Porno log y. 



ORCHARD GRASS. Daciylis glomerata. 

ORCHARD HOUSE, a name frequently used in Eng- 
land for glasshouses devoted to fruit trees. Consult the 
article on Forcing of Fruits, p. 598 (Vol. II.) of this 
work. 

ORCHID. The Orchids are perennial herbs distin- 
guished from other monocotyledons by the union of the 
stamens and pistils with the floral axis, forming a 
unilateral column. With the exception of the Cypri- 
pedinesB only 1 anther and 2 stigmas are fertile; in 
the CypripedineaB 2 anthers and all 3 stigmas are 
fertile. The nearest relatives of the Orchids are the 
Scitaminaccse. The Orchids form a vast group of plants 
(about 10,000 species) which, on account of the unusual 
transformation of their flowers, their strange shapes 
and glowing colors, and their varied adaptations for 
securing cross-pollination, are amongst the most fasci- 
nating of all families of plants. 

Part I. Popular Account of Orchids. 

The peculiar interest which attaches to Orchids is due, 
in a great measure, to the endless variation of the 
flowers. Few Orchids not in flower are remarkable for 
their beauty. The barren canes of Dendrobium or the 
shriveled leafless pseudobulbs of Pleione are curious 
but scarcely beautiful. In many groups the color of the 
flower is of secondary importance. Many of the highly 
prized Cypripediums have only modest colors, while 
some cacti have brilliantly colored and lasting flowers, 
yet these have not become general favorites. 

The great variety of the Orchid flower is produced, 
not by the creation of new organs, but, as ever>' where 
else in nature, by the modiflcation of parts already 
existing. The general plan of the Orchid blossom is like 
that of most of the flowering monocotyledons, as, for 
example, the lily. 

The Sepals. ^Ot all the floral organs the scpal» are 
usually least modified. They can be easily recognized. 
In some cases, however, they are sufficiently modified to 
change the appearance of the flower. Often the lower 
pair are more or less or entirely united (Oncidium, 
Cypripedium ) . In Masdevallia all the sepals are united 
into a short tube and then expand into blades terminat- 
ing in long curious tails. 

The Petals.— Of the second whorl of floral organs two 
only are generally petal-like, the third being trans- 
formed into the labellum. The two similar petals usually 
resemble the dorsal sepal. This resemblance is oft«'n 
carried out to a striking degree, which is most remark- 
able in cases in which these organs are unusually modi- 
fied (Oncidium Papilio). Some peculiar modifications 
of the petals exist. In Selenipedium cat«fafum(Fig.l5G.3) 
they are elongated to an almost ludicrous extent, oft^^n 
attaining a length of three feet. In this species peloric 
flowers occur in which the third petal or lip is also 
petal-like (ITropedium Lindeni). In many other in- 
stances the petals differ greatly in size and form from 
the sepals (Bullophyllum, Masdevallia). 

The Labellum.— The form or type of the flower 
depends greatly on the character of the labellum. Tiiis 
Is the most wonderful and most modified of all the 
fioral organs. It is often the most conspicuous part of 
the fiower and is of the greatest importance to the 
plants, as Darwin has shown, in attracting insects and 
guiding them to the nectar, and hence to the pollen and 
stigmas of the plants. In Cypripedium and related 
genera the lip has the form of a sac oftc>n compared to 
a shoe, as the name Lady's Slipper indicates. The sides 
of the sac are folded inward, surrounding the column in 
such a way that an insect which has entered the label- 
lum must crawl out through a narrow opening near the 
anther, which is thus brushed. Some of the pollen 
adhering to the body of the insect is thus carried to the 
stigma of another flower. 

One of the most common forms which the labellum 
assumes is that of a trumpet-like tube inclosing the 
column. The front portion is expanded into a large, 
variously-shaped blade, which is often of a deeper color 
than the rest of the flower. The color becomes more 
intense toward the tube or throat of the labellum, which 
is further ornamented by ridges, crests, and markings, 
all of which serve to guide insects to the poUen masses 
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dnd Bll^mu. The trumpet form of the lip Is character 
Istlc of many of tbe most beautiful South American 
Orchids, as Sobrsiia, I^lla, Cattlcys. etc. Id other 
geoera tbe labcllum Ib variously modiflud. Sometimes 
It Is small and petal-like, Bometlmes greatly eipanded, 
(onnlng the most coDBpicuoua part of tbe fiower (On- 
lidium lignimm.OdimlBglostum Londrsborougliianum). 
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to be invested vith a 
matter of the humus Is absorbed a 
compounds available to the plant. The annual shoot Is 
a browQiBh or yellowish stem bearing a fewscales and a 
simple termlual Inflorescence. Few, if any, of these 
plants ore successfully culllvated, as It seems impos- 
sible lo reproduce all the natural cuudltlons. Common 
examples are the North American (JorallorLlzas. 

The epiphytia Orchiill exhibit the most varied forms. 
These inhabit branches of trees, dead trunk!<, and often 

exception, In tropical or Bulitruplcal countrlea where a 
part of the year is unfavorable to growth. As a result 
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pseudobulbs, terminating each season's growth. In Ibis 
group there aro comparatively tew plants of attraclive 
habit. They are geuerully devoid of graceful foliage, 
each pseudobulb bearing a few stiff, leathery leaves. The 
older paeudobulbs become shriveled and leslleas. detract- 
ing from the appearance of tlie plants, and in Plelone the 
planta are entirely leafless at the flowering time. In 
some of these, however, tbe pseudobulb.q are numerous 

plants of neat, compact habit |Ccelog>'ne, Uilto'nia). 

most stately Orrbida of the tropics as well as most ot 
tbe Orchids ot the temperate lone ^Habenarla, Orchis, 
etc.). Many ot these are ornamental even when not In 
flower. The apecies of Sobralia are noted for their tall. 
reed-like stems well clothed with grsieful foliage. In 
tbe tropica they often form dense thickets from G-12 ft. 
In height. Most of tbe speclea of Selenipedium also 
have luxuriant foliage, which is aUractive at all times. 

Foliage Wond.— The PhysureB, a small group ot 
Orchida dialributed In tropical Asia and the Malay 
Islands, with a few spe- 
cies in Africa and North 
re remarkable 



for 
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variegated leaves [Phy- 
Burua, Ancectoohilns). 
The plants themselves 
are usually small, with 
the habit of Coodyera, a 
North American repre- 
sentative of the group. 



pripedium, Phalnnopsls, 
and Oncidium). 

BUtoHcal SktleX. - 
Species of Orchids bav< 
been known to botanial 
tbe first plants were Inlri 



In other instances it is almost indescribably transformed 

(Stonhopea, Oongora). 

In nearly all cases the labellum in provided with raised 
tines, crests, and markings for guiding the Innecti. In 
many genera the base is produced into a sac or spur. 
which secretes honey, or whose walls contain |uices 
which are sought by insects. In the curious Madagascar 
Orchid, Ajigrtrrum *fKiiuipfdale, tbe spur Bttalns the 
astonishing length of 10 or II Inches |Fig. 15C4|. 

The kalnt of Orchid plants Is almost as varied as that 
of ths flowers themselves. It is dependent upon the 
mode of life of the plants, which, in this respect, may 
' saprophjIeH, epiphytes. 



Tht lapTopXylir Orthidt are the most reduced form", 
devoid of chlorophyll, and depending for their carbon 
food upon the organic matter ot the humus In which 
they grow. The subterranean atom or rhliome consists 
of a mueh-knetted coral-like mass which takes ihc place 
of roots. In most species tbe rbiaome has been found 
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who visited tropical eounti 
In 1731. Blelia remUHda 
received In England from 
West Indies. In 1T8S. Com 
dore Gardner sent plants of J 
diHdrum fragrant from 
woods of Jamaica. One 

and was the first Orchid flgi 
In the "Botanical Magaii 
plate 152. as E. tnrhlfntum. 
Phaiut ffrandifaliiia had been 
Introduced nine years before 
and the Vanilla was also known 
in English conservatories. In 
1807 Martyn's edition of Mil- 
ler's "Oardeners- DIrlionary" 
enumerated 124 Orchids. 

At flrst the wants of these 
plants were little understood, 
and many perishetl from irra 




The mlddla part of this century 1b remarksble for the 
great nnmber of new uiil striking kinds of Orchids dlH- 
eovered. ImmeDBe sams were paid for single nevpUntfi. 
The tabaloae prices paid for novelties caused colleciorB 
to acour erery part of the truples, rlskiog their llres in 



IXy Vaada. an example ot monopodlaL Erowih 
Id Orchid*. 

the mountalnB, jnnKlea and foTer-bauntad avamps in 
search of these wondrous plants. At the present time 
eollectors are still engaged in searehlnff the tropics, but 
striking no Tclttes are rarely Introduced. Large quanti- 
tlBB of Orchids are annually imported to replenish north- 
em hothouses. It Is probable that large lumg tor single 
plants have been paid more frequently for Orchids than 
tor any other class of plants. A thousand dollars for a 
unique plant Is perhaps paid less frequently nowadays 
than in the middle of the century. Nevertheless the 
Interest in Orchids Is not declining. Ontbecontrary.the 
love for Orchids is becoming more widespread. There 
never has been any distlnrt Orchid craie followed by a 
severe reaction, as in the csjie ot the tulip, dahlia, linnia, 
camellia, etc., bat the interest has gnuiually extended 
and is likely always to Increue steadily. 

(7iit-Pto»er«.-ThB use ot Orchids as cut-Rowers is 
slowly becoming more and more general. Many kinds 
are easily cultivated with general florists' plants and are 
thus becoming widespread In cultivation (Cyprtpedium, 
Cattleya, Lnllii). As yet none of the Orcbids can be 
reganled as florists' flowers in the same hcuhu as ro'ps 
and carnations, Theiruse is mostly restricted lo special 
purponpq, although they are gaining In popularity. Cat- 
tleya, Cypripedium and Dondrobium arc, perhaps, the 
only genera listed in the wholesale market during mid- 
winter. The woiidorful keeping qualities ot Orchids as 
oat-flowers are well known. An Orchid flower loses its 
beauty within a tew hours after tertlliiatian. 

Orchid H^vAridf.-Oneot the most fascinating phases 
ot Orchid culture Is the proiluvtion of hj-bridn. Ry 
crossing of different species and even genera immerous 
now Orchids have been proiluced, many of which are 
superior to the natural species. Tn some grnera the 
hybrids now far outnumber theoriginal species, notably 
Lnliocattleya. 

A large and special literature on Orchldi has grown 
np. Magnlflcent periodicals, with ilescriptions and 
colored plates, have been entirely devoted to Orcbid-t. 
Notable among these arc "I.lndetila." Uhrnt, 1S9,1 and 
continuing; " Reich en bach i a,- published by Sander. 



-The Orchid Album," by R. Warner and B. S. WllUanu, 
London, 1882-96; "L'Orchldophiie," Paris, 1881-lBSQ, 
and the "Orchid Bevlew," London, 18K1 and continning, 
are more popular Journals devoted to Orchids. Among 
the larger monographs are Bateman's 'The Orchldaoev 
ot Mexico and Guatemala, "and "A Uonograpb ot Odon- 
toglossnm," by the same author. Many plates and 
descriptions ot Orcbids occur In the " Botanical Maga- 
■ine"and la the "Botanical Register." Manyof Reich- 
enbach's new species were described In the"Uardener's 
Chronicle." Among the manuals wblch have appeared 
are "A Manual of Orchidaceous Plants Cnltivated under 
Glass in Great Britain," by A. H. Kent, Issued In parts 
by James Veltch and Sons, and "Orchids: ThelrCulture 
and Management," by W. Wateon. No comprehensiTs 
American work has as yet appeared. A list ot all known 
hybrids, however. Is given by Oeo. Hansen, "The Or- 
chid Hybrids," 1895, including first supplement; second 
supplement. 1897. This is an American work. 

Speeiet in lli* Amtriean Trade.— Orchids are mostly 
advertised in special catalogues. All the names found 
in the catalogues ot Wm. Mathews (1K90J, John Saul 
(1893-6), Pitcher & Manda (1895), and Siebrecht A 
Wadley are accounted for in this Cyclopedia so far ^t 

Cslble. Some catalogues of European dealers who 
e American agents— as Sander & Co. — are Included. 
The Mathews collection has fewer species now than in 
1890, but it is larger in a general coUectlon ot commer- 
cial kinds. The colleclloos of Saul and of Pitcher A 
Manda are dispersed, and many of the rarer and more 
dlfflcult subjects have doubtless perished. In the na- 
ture ot the case It is impossible to determine at any 
given time what species of Orchids are cultivated In 
America. The great private collections contain many 
rare kinds Imported through foreign dealers. Many 
species wblch are known to be cultivated by American 
amateurs, have been Included in this work, although the 
species are not listed in American catalogues. 
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The simplest form which the vegetative 
□me Is that of a monopodia! stem which 
, :he continual growth ot the terminal bud. 
Monopodlol stems occur In Angrncum, Vanda {Pig. 
1565), Phalienopslg, etc. Lateral branches may be 
formed, but they do not interrupt the growth of the 
main axis, and never exceed It in length. The growth 
may be Interrupted by a period of rest, but this la not 
" !sied on the stem bjr the formation of scales, etc. 




ves are similar. The Inflorescenee consists 
separate axillary branch bearing bracts and flowers, 
the greater number of Orchids the tprminal bud 
PS to grow at the end of the season, either termlnat- 
in the inflorescence or blindly. The new growth 
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Is contlniied bfon ulllaTybudorisinating in tbe aiil of 
one of the leaTei. The whole plant la thus liullt ap 
of branchea aympodlally united. The lower part of 
each new aiii it proBtrate at first and bears oaly acalea. 
It Is koown at the rhliome. Later tbe apex turns 
npward and bears ordinary leaves. In maay the erect 
portion of the stem becomes thickened into a food 
reservoir known as a pseudobnlb. The pseudobalh 
itself may consist of several Intemodes, as in Lnlla, 
Cattleya. It is then clothed with leaves, at least when 
yoang, and bears the scars of the fallen leaves. In 
other oases only a single internode la tbickened. Tbis 
bears I or 2 Its. at the aammit, bat has no leaf-scars. 
The new shoot which continues tbe growth of tbe plant 
arises in tbe axil of one of the soalea below the pseudo- 
bnlb. The manner of growth Is shown In Figs. 1566 and 
1567. in which the parts marked a a and 6 6, respectively . 
represent the growth of a branch with Its baaal wmion 
or rhisorae and the terminal portion or pseudobulb. In 
the terrestrial Orchids pseudobulba are usnally not 
formed and the erect portion Is a long or short stem 
elothsd with leaves {Sobnlla, Selenlpedinm). Tbe In- 
Qorescenoe Is either axillary (Dendroblum, Fig. 1S66) 
ortennlnal (Cattleya, Fig. 1667). 

Tbe babit of the plants dependa In a great measure 
npon the rhizome. When this Is long tbe plants are 
loose and stratci^llng. and when It ia short they are com- 
pact in habit. In some the rbiiome becomes auberect or 
ellmbing (species of Lycaste). 
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one year's jrowtb. 



1%I Orchid tloietr eibibita perhaps Ihe greatest 
special I latJon and adaptation found anywhere In tbe 
vegetable kingdom. The 2 outer whorla of floral organs, 
the sepals and pi 

In the monoootyledona there i 
whorls of stamena. In the Orcbms oniy i or x oi ineae 
■re fertile. In the Monandry (Cypripedium, etc.] the 
odd stamen of the outer whorl is dureloped Into a wlng- 
like sUminodlnm IFigs. I5C8. trm.Hi- The similar sta- 
mens of tbe inner whorl are fertile, and form 2 anthers, 
1 on each side of the Fitaminodlum ( Pigs. 1»>8, 1569, a). 
In all the other Orchids, eicopt in abnormal casea. only 
the odd stamen of the outer whorl Is fertile, bearing an 
anther situated at the top of the column (Fig. 1670, a). 
Tbe similar two of the inner whorl are developed as 
slaminodla, forming the aides ot tbe clinandrum or 

on the eolamn. Traces of tbe other ataroenn are rarely 
fonnd in the flower. Compare Figs. 642-644, Vol. I. 

The 3 pistils are developed in Cypripedium and a few 
related genera. In these the stigma la rlesrly 3-lobed, 
showing the onion of 3 pialils {Figf. 15GB, 1569, >). In 
most of the other genera only S of the stigmas are 
rveeptive, the third being developed Into the curious 
roslellam. In some eases the atlgmatic surfscpa are 
Fonfiuent Into one, while In otbera they ren 
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often snnken 
Fig. 1570, a, ant 
■llgmaa are mon 



appear an flat s 






stigmas, separating them from Ihe antber-bed. In the 
Lctilneai its lower surface la still continuous with the 
stigmatic surface (Figs. 1570, A, B, r). The principal 
function ot the rostellum Is the secretion of a viscid 
fluid, by means ot which 
the pollen masaea adhere to 
Insects visiting the flowers. 




The anther Ilea above tbe rostelloni, within a depres- 
sion or anther-bed (Fig. 1670, a). Its cells vary from 
2-4 or 8. In nearly all the Orchids the pollen coheres 

in masses or pollinia (Fig. 1570, p), the number of 
pollen masses correapondlng to tbe number of anther 
cella. Often tbe viscid subsUnce uniting the pollen 
grains Is prolonged into a stalk (caudicle), which ei- 
tenda beyond the anther and comea into contact with 
the viscid substance secreted by the rostellum, which 
forms an adhesive diak by means of which the poUtnla 
become attached to insects. In many Orchids the outer 
layer of the rostellum itself separates by a dissolution 
of the underlying cells, and thus fonns a stalk (stipe), 
whicb becomes attached to the polllDis by means of tlie 
product ot the diaaolved cells. Whatever Its origin, 
the stalk, with its viscid disk, forms one ot tbe moat 
Important parts of the mechanism by means ot which 
pollen Is transported from flower to flower. Insurtng 
cross -]<olUnatlon of the group. The details of (be 

beautifully explained by Darwin in bis classical work, 
"The VariODs Contrivances by which Orchids are Fer- 
til I zed by Insects." 

The relation of the parte of tbe flower to one anollter 
is often greatly changed by tbe peculiar growth of the 
floral ails. This ia convex In the very young stages of 
development, bat it soon becomea cup-like and flnslly 
tubular.lnolosing the ovary. Special lateral outgrowths 
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near tbe top of the ovary form the " foot " of the co 
found In many orchids (Peacatoria, Phaiua). Whe 
foot Is present the labcllum Is attached to its apex 
often the sepals are decurrent upon It, forming a 
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turn. In nearlf &I1 Orcfaida the Btlgmas md uither are 
carried up by aa elongation of the floral ails, to whicb 
Id thia instance the name "column " la applied. In Goo- 
gora the petals aod dorsal sepal ara carried far away 
From their Dorinal position. 

The fruit o( Orchids U a dry capsule requiring a long 
time to ripen, so that if an Orehid la fertilized during 
one rainy aeaaon Ita seeda are not itisaemlnBted until 

this family. The seeds are minute and eitremety nu- 
meroua, thua oompansating, perhaps, for the'unot-r- 
Uinty of fertilisation . 

The Orohida are diatribnted over the entire world. 
They are moat □□meroua in the tropics, becoming rare 
in the cold lones. They are chiefly collected in Ibree 
regions, the South American region embracing Mexico, 
South America and the neighboring Islands. Uost of 
the largo genera are found In this region (Epidendrum, 
fienrothailia, Oacidlum, Odoiitogloasum, etc.). Tlio 
HecoDd region, embracing India and tbe Malay Islands 
to Auatralia, Is rich in genera, hut most of them are 

The largest genus of thia region is Dendroblum, vith 
300 species. The South African region contains few 
terrcstrial Orchids, of vhich Diaa la Che only one of 
importance in oultiyatlon, Hbwbtoh HAaasLBBrao. 
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/nirodKCJerv.— During the early days ot Orchid cul- 
ture the treaCmenC of the plants under glass waa imper- 
fectly understood, and with the meager linowledge of 
the natural conditions surrounding them In their native 
babitats. tittle anccossful progress was made for many 
years. The few cultural directions to he found were in 
worka of foreign publication, scarcely applicable to 
plants grown in our huusea in America, where the 
winters are severe and changeable and the heat of our 

different mode of treotmant. With a more satiBfoclory 
understanding of their requirements during the last 
25 or 30 years, Orchid culture here has maile a rapid ad- 
vance and most of our best collections have come Into 

pariaon in flne, well-grown apecimena with those of the 
Old World. 

OrcMd Jlotiiei and Their Constmction. — Variooi are 
the opinions of cultivators regarding the proper con- 
atruction of Orchid bouses to obtain the bust results. 
Twenty-flve or more years ago many flne specimens of 
Orchida were grown without n S[>ecial house, along with 
general stove and greenhouse piauta, and we still And 
many good plants cultivated In this manner, hut where 
a general collection ot Orchids Is grown (our aeparare 
houses or divisions will be found necos'iary to obtain 
the best resulU. Those areknown as the "Bast Indian," 
"Brazilian," "Mexican" and "Mew Qranadan," or Oilon- 
toclossura departments. 

The East Indian department requires a winter tem- 
perature ot (i->° to 70° P. by night and 70" to 75" T, by 
day; a few degrees' rise with aun heat will do no harm. 
The temperature should be gradually increased 10 de- 
grees toward raidaummer and grail ually decreased toward 
 B fall. This Is the w. 
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md Tbunias while growing. 

The Brazilian department should range during winter 
from SO" to Ca" F. at night and about 70° P. duiing the 
day, allowing a few degrees more with solar heat and a 
rise of 10 degreostowardmidaummer, Thiidep rtm 
Is tor Bulbophyllums, Cattlcyas, warm Epidcn mm 
Braiillui Lieliaa, Miltonias ot the cuneata and octa 

and varloua genera and species requiring a 11 
perature. 
The Mexican department is used chiefly for th 



ly species 
najority of the Oncidiuma and warm O 
glossums, Phaius and allied species which rpquire w 
I lower night temperature and usually 
mllght to ripen their tissue for flowering h 



and terrestrial Orel 

The New Granadan or Odontoglossum department 
must be kept as cool as possible in summer, and during 
winter should range from 55° to 60° by night and 60° to 
G5° F. by day, and aa cool aa possible during sninmer; 
it la used principally forMoadevallias, OdontogloBSuma, 

:,lly o. critpum, and allied genera, Disas, 

ms, such as O. omithorhyncliun and O. 
.ycastes in warm weather, and manyotber 
)eciea from high altitudea which require s 
t all seaaons or they suffer from the heat 
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The fundamental principle In building an Orchid house 
Is to get a structure that can be eaaily boated and which 
has a naturally moiat atmosphere, without ocavating 
deeply, for houses built much below ground lack clrco- 
iation and almost always prove detrimental to Orchid 
culture. The houses! excepting the New Oranadan house) 
should be built to run north and south with an east and 
weat exposure. In order that they may receive the bene- 
flt ot the early morning and late afternoon sun. with the 
least possible heating effects from it at noonday, thus 
making little ventilation nocesaary; atmospheric moia- 
tore will he more eaaily reulned In such a structure. 
The houses may be as iongaa required (with the potting- 



UTl, Section ef  small, well-constructed Orchid house 
heated br hoi wat«. 

shed at the north end to avoid unnecessary shade and 
protect the houses in winter against severe north wind), 
and about 16 ft, wide, which will allow two aide beds of 
2% ft. each, two walks ot the same width, and a center 
pit 6 ft, wide. Prom door to ridge should be 10 tt, and to 
the eaves 4>i-5 ft. Top ventilators ahonld extend along 
tioth sides at ridge, thus affording protection from direct 
cold winter drafts in airing .by using the sheltered aide. 
Side ventilation la nnnecesaary and often Injurions, 
the direct drafts cauaing pianta which are out of condi- 
tion to shrive I. 

In glazing Orchid houses the glass used should not be 
leaa Ihan 12 1 14 in., and largor It possible. It is alao im- 
portant that only the lies I quality procurable be used, free 

Is removed. Plate glass Is much to be preferred when 



shading long before 



It can be bad, as it ct 
even IlKht. If thia la nsed 

u^ed i'n any caee, aa it nece 
this Is bencflcial to the plan .. 

The outside walla should be built ot brick or stone 

when possible, and the beds and pits within should he 

of the same material, 8 in. thick and about 3 ft. In height, 

fl id to the top, using stone or rubble for drainage 

iiotlam, following it up with flner material and 

D g with an inch or two ot flne gravel. Wooden 

be may bo used if desired, often with flrst-ciass 

by covering tbem 2 or 3 inches deep with aahep. 

gravel, but the solid benches are more sure to 

grad y and offer a cool footing for the plant both 
w >id summer, which Is essential and natural. 

Goo resultswill followfr 

gwhen both are properlyeondueted, steam n 
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large and a night flreman is kept, the old-fi 



B of 



fairly illuBtr&teB b properly eonHtrucMMl bouse, The 
quaotily of pipe reqiilreil far heatinK u house depcDda 
npoQ the location and degree of heat desired. A Blab or 
board should be placed along (he bock of the Bide beds 
to tbru«- the heat ofcaiuBt the eaves and protect tbe 
plants from direct heat before It hoB OBBlmitated with 
tho moisture of tbe boune. 

Tbe New OrsDadao houee should be > lean-to struc- 
ture uf nortbem aspect, wllb avail of stone or brltk 
along tbe south side to nrotecl it from solar Influence bb 
much as poBsible (Bee Fig. I.'>T2). The glaBs ahould be 
protected by canTas roller BhadeB raised 15 or 20 inches 
abore the glans on framework. One side of the canvas 
should be tacked along tbe top of the houne, and the 
other to a round wooden roller 3 or 1 incben In diameter 
and as long an conveaient to draw up; tbe two ropes 
sbonld be fantened to tbe ridge, carried dowD beneath 
the shade around the roller, and up over tbe top to a 
single pulley near the ends; thence through a double 
pulley in the center and down over the tiip of the shaile 
to the ground. Br thene ropes tbe shade oan be raised 
and lowered In claudy and bright weather at will (see 
Pig. 157.11. Solid heils and piping similar to tho other 
Orchid boUBDB can be UBed.or as in Fig. 1571; vii.. a 
flow and return down each side connected with valves 
BO that either or both sides may be used as denlred. 

Shading of some sort on the glass Is necesiary for all 
Orchid houses from early February until Korember, 




sbould be light, followl 
later, and, if necessary, 
wear oft gradually and in m 
removed during Dec. 
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fresh lime Is perhaps the best to use, as It Is easily re- 
moved la tbe fall. The Qrst application in Feb" 
sbould be light, following it with a second coat a. i 

 ■' -"  e in July. This will 

^s should he entirely 
aaily removed with a 
Bun urusu. There are also patented shadings. 

The Two Oreat Hortieiillurai (Troupi.-Oroblds are 
horticultural ly divided Into tvo large sections; vii.. 
terreilrlBl and epiphytal, the former embracing those 
which grow on the ground and derive their nutriment 
more or less directly from it; and tbe latter those which 
usually attach themselves to rocks and trees, and derive a 
greater portion of their nutriment from the almospberie 

" " *  caying leaves, or grow 



( the 






tropics, absorbing tbe v 
decomposing humus. 

Terrestrial Orchidt grow at various altitudes, and 
are widely distributed throughout both hemispheres. 
the polar regions and arid deserts escopted. Many are 
deciduous and tuberous -rooted; some grow from under- 

uaus, while not a few have reed-like stems. Examples 
of terrestrial Orchids are Catosetum, Calanthe, Cyrto- 
podium. most Cymbidlnms, some of tbe Cypripediums, 
Disa, Ooodvera. Govenia, Habenaria, Lissocbilus, many 
MaBdevaliias. Mlcrostyiis, Neotlia, Orchis, fogania, 
Perlsterla, Phalus, Sobralia, Spathogloltis, etc., all of 
which should be sought under their special genus beail- 
Ings In other portions of thia work for cultural direc- 
tions. They differ very essentially in structure, anil In 




Many speoies of terrestrial Orchids nearly or i 
defy successful treatment under cultivation from 
of knowledge regarding the mineralogy of their natlvt 
babltats.or from the plants being practically saprophytic 
on certain species of decaying vegetation, or growing 
only in connection with the mycelium of special fungi, 
which may assist them in making proper growth. 

The hnrdy specli^s, where a general collection ir 
grown, should bo cultivated in pots In coldframes, ai 
many need protection during winter and others require 
shads which can be supplied by painting the glass. 
Our native hardy species, however, do best planted out 
in a properly coastmeted rocker)', laid out in pockets 



lite 



'e its pi 



Tbe 



lalH> and P. WalHrhii. Sobralias and soma other e' 



more tropical species— CjTubidiums, Cyprlpe- 



cal Goodyeras and Cypnpediur 
bS epiphytal Orchi 



Biotiiw, Cntasetums. Cyrtopodiums, Calanthes, many 
Lycasles. tropical Liparis and Micruxtvlls, Phaiua 
HnmbloUi and P. Uberoiut. Thunias and many other 
deciduous and semi -deciduous species, should be grown 
In the East Indian, or warm end of (he RraiillaD de- 
partment, and during the resting period should be placed 
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in the Mexican department, allowing them only suffi- 
cient water to keep the plants in sound condition. 

Epiphytal Orchids are found chiefly in the humid 
forests of tropical countries, often along streams where 
they receive their condensing moisture during the dry 
season. A few grow in open grassy situations or among 
brush. These consist chiefly of climbing £pidendrums 
of the JS. eveetum section, a few Oncidiums of the cau- 
lescent type (the distance between the pseudobulbs 
often denoting a year's growth), and some of the terete 
Vandas, etc. 

ASrides, Phalssnopsis, Vanda and the epiphytal Cyp- 
ripediums are distributed throughout India, Malay 
Peninsula, Cochin China, Celebes, Borneo, Philippine 
Islands, Java and some of the Oceanic islands, usually 
following the moist forests of mountain ranges, occa- 
sionally at high elevations. With one or two exceptions, 
as Vanda eceruleaf all do satisfactorily in the East 
Indian department, reserving the wannest part for Pha- 
lienopsis, which as a rule grows nearest the sea-level. 

Angriecums are natives of Madagascar and tropical 
Africa, with one isolated species, A. falcatunif which is 
from Japan. They grow in humid, shady locations, 
where they can receive a copious supply of water at all 
seasons, and are closely allied to Vanda, requiring the 
same general temperature and treatment. 

Dendrobiums are most common throughout India, 
Moulmein being a central district, but they are also 
plentiful and widely distributed throughout eastern 
Australia, New Guinea, the islands of the west Pacific 
and Oceanica under various climatic conditions. A ma- 
jority of them, especially the deciduous species, are 
subjected to long droughts and long resting periods, 
but as they lose their foliage at that time their evapor- 
ating surface is reduced to a minimum, and the effect 
of the dry heat through the day is more than counter- 
acted by heavy dews and the condensing vapors, which 
arise during the early mornings in those countries. 

Bulbophyllums and Ccelogynes have their homes 
principally in the mountainous forests of East India and 
Borneo, where they are copiously supplied by frequent 
rains. Nearly all grow best in the Brazilian department. 

Cattleyas and Lsslias inhabit the humid forests of the 
various mountain ranges of tropical America, from 
Mexico south through the U. S. of Colombia to Peru, 
the North Amazon valley, through Venezuela and 
Quiana, and the mountain belt of eastern and southern 
Brazil, usually at an altitude of 2,000 to 5,000 ft., except- 
ing the Mexican species L. albida, L. ancepSf L, auium- 
nalis and L, majalis, which grow at from 5,000 to 8,000 
feet, commonly among Polypodium fern. 

Cattleyas and Lielias grow on rocks and trees often 
devoid of other vegetation along the margins of rivers 
and ravines usually in shade, where they receive a copi- 
ous supply of water from heavy dews and condensation 
of morning fogs which saturate the forests during 
the dry season, and often excessive rains while growing. 
They should be grown in the Brazilian department, 
excepting Cattleya citrina, the Mexican LsBlias and L. 
Jongheana, which thrive best in the Mexican depart- 
ment or warm end of the New Granadan house. 

Stanhopeas are found from southern Mexico south to 
Peru, Venezuela, Guiana and Brazil at rather low eleva- 
tions, often in dense forests, the individual species hav- 
ing a very wide range. The Brazilian house affords 
them the best temperature, but they may be grown in 
any of the departments with success. 

Epidendrum is a large and varied genus, widely dis- 
tributed throughout tropical America, from South Car- 
olina to southern Peru, and one of the few epiphytal 
genera inhabiting the United States. They are found at 
all elevations from sea-lovel to 10,000 ft. or more. The 
writer found U, Ibagnense growing in quantity on the 
margin of perpendicular clay ridges fully exposed to 
the sun at this altitude in the U. S. of Colombia in a 
robust, healthy state, and the same species below 5,000 
feet in the same condition. Many of the individual 
species cover a wide range of distribution. They require 
the same general treatment as Lielias and Cattleyas. 
Pew species are worthy of cultivation except for botan- 
ical purposes. 

Maxillarias cover much the same range as the last 
genus, but are not quite so widely distributed. They 



grow equally well in either the Brazilian or Mexican 
departments. 

Oncidiums are distributed along the mountain ranges 
from southern Mexico to Peru, in the southern and 
northern portions of Brazil chiefly along the coast, the 
Spanish Main and Islands of the Caribbean sea. The O. 
Carthaginense and Papilio sections are found at sea- 
level and seldom above 500 ft. elevation. These grow 
best in the Brazilian house. Nearly all of the other 
species may be growa. in the Mexican department, 
except a few, such as O, cticullatumf O. PhaliBnopsis 
and the O. maeranthum section, which are found at high 
altitudes; these should be grown in the New Granadan 
department. 

Odontoglossums follow the higher wooded mountain 
ranges from southern Mexico, Central America and the 
Central Andes of U. S. of Colombia south to Peru and 
the northwestern portion of Venezuela, ail at high 
altitudes. They usually grow in the moist shady forests, 
where the rainy season is long continued or condensing 
fogs and dews are very heavy, keeping many of the 
species in an almost perpetual state of saturation, their 
only relief of excessive moisture appearing to be from 
the frequent heavy winds that prevail in these regions. 
The Mexican species gprow weU in the cool end of the 
Mexican department, while those of the O, luteo-pur- 
pureum and crispum type require the new Granadan 
nouse. 

Lycastes are distributed from southern Mexico to 
Peru along the mountain ranges, usually at an altitude 
of 4,000 feet in rather shaded locations; they are most 
common from southern U. S. of Colombia to their 
northern limit. L, tetragona is from southern Brazil 
and far removed from the general area of distribution, 
with little resemblance to any other species. Its 4-an- 
gled monophyllous pseudobulbs produce semi-pendent 
scapes carrying often as many as eight flowers, not un- 
like a Cymbidium in general appearance. Lycastes 
grow well in either the Mexican or New Granadan 
department. 

belenipcdiums are the South American representatives 
of Cvpripedium. They are distributed from Costa Rica 
south to Bolivia, through Venezuela, Guiana and eastern 
Brazil, at from 3,000 to 8,000 ft. elevation, in wet 
marshes and on the branches of trees in shaded forests, 
in all cases where they get a bounteous supply of water 
at all seasons. The Brazilian or Mexican department 
suits them equally well. 

Masdevallias, Restrepias, and Pleurothallis grow at 
high elevations in Venezuela, Mexico and south to 
Peru, with a few in the Organ mountains of Brazil, 
their principal center being U. S. of Colombia near the 
Odontoglossum district. They always follow the moun- 
tain ranges, growing on trees, rocks and on wet, marshy 
slopes, in extremely wet locutions. The Chimera sec- 
tion is found at the lowest elevation. They all grow 
best in the New Granadan department. 

Newly Imported Orchids. — On arrival of cases of 
Orchids from their natural habitats they should be care- 
fully unpacked as speedilv as possible, in an isolated 
room where insect pests that often arrive in the cases 
may be destroyed, and laid carefully and loosely against 
one another, on the bench of a shady, well-ventilated 
house or packing-shed. Should they all be found in 
good condition, the pseudobulbous species, such as 
Cattleyas and LsBlias, should t>e hosed over thoroughly 
and allowed to remain for about a week, at the end of 
which time they should be examined for any signs of 
decay and bruises. All such parts should bu removed 
with a sharp knife. The plants should be cleaned and 
sponged to remove dust, potted or basketed, as the 
case requires, and placed in a shady portion of their 
respective departments, allowing them sufficient water 
to gradually start them into action, after which time 
they will require the same treatment afforded established 
plants of their kind. 

Cypripediums, Masdevallias, Phalffinopsis, Vandas, 
the Batemannia and Bollea sections of Zygopetalum and 
other non-pseudobulbous genera should be placed on 
damp sphagnum in a well-shaded, airy department for 
a week or ten days, without syringing, until it is ascer- 
tained what amount of damage they have received in 
transit. After sponging the leaves carefully and remov- 



tng any decft;ed and bruised parU, they mar be potted 
and bukel«d. md ramored to their proper quarters, 
watering sparintrly untii they start new action. 

.. . ; '-.bliBhments to hang newly 

tops down, framChe roof 
ot the house or beneath 
the benches until they 

but they Invariably suf- 
fer more or loss from 
this practice and are bet- 
ter treated as above. 
Pott, Batket; clc- 
\ Uany Orchids are best 
I cultivatedln the ordinary 
I earthen pais and pans, 
I more especially terres- 
* trial species and a Few 
of the epiphytal kinds, 
which grow on rooks In 
marshes, and among 
quantities of humus and 
(em roots. K majority 
■tyto o' ">» epiphytal species, 

1 ever, need special 

ctures that will ad- 
»lr to circulate freely 

these are liable to decay through eiccsa of water if con- 
flned in close pots when inactive during winter, which 
mnst eventually weaken the constitatlon of the plants. 
Figures I5T5-I583 fairi; Illustrate the heat and most 
practical pots and baskets for successful culture. Fig. 
1575 shows the Orchid basket most eommoQly used; it 
Is the best adapted for the general cni- 
tnre of CatlleyM, Coryanlhes, Den- 
drobiama, Epidendnims. Lslias, Mas- .. 
devallias ot the Chtmiera section, On- ^^ 
cldiuras, and a majority of Orchids with ^ 
pendulous flower- scapes. They can bi 






til, OncidJum Linmin, 



i Papilie, Scull- 




El Orchids 



. of cedar 



They can be ^ 
d, cypress, or ? 
B wood is out 1 



any durable wood. The wood is cut 
Into square (or round I sticks of any 
length desirable and in proportionate 
thickness from H-1 In., and carefully 
perforated at each "end. Through the jyia. An Orchid 
holes la inserted a strong wire, which cylinder. 

la looped at tbeupper end when finished used (or very tail 
In order to receive the wire hanger. species 

These baskets can be an deep as de- 
sired, but three sticks on each of the font sides are 
nsnally enough (or most Orchids, with two or three 
placed crosswise through the bottom, to hold the com- 
post. The hangar Is made by twisting together and 
Iwnding down in tlierolddle two pieces 
of galvanized or copper wire, (ormlng 
(our ends to insert In the basket-loops 
and a loop or hook at the top by which 
to suspend It. 

The Orchid cylinder [Fig. 



tandine 
Lined (or Benantiipi 
IB, Angneci 
dendrume, and many otiier tall pli 



Epi- 



9 left flat with the openings be- 
1 closer together. Oblong-square 
h wood, an inch or less thick, 
ne purpose. The Orchid raft or 




koleslnthsbot- 



tifficult I 
Cylinders are made In all eiies and any 
diameter desired, with eitlier square or 
round sticks. They are bored a short 
distance from the ends and a wire in- 
serled through them, with a small 
block between each stick, to make an 
opening for air. When large enough 
the sides are broaglit together and 
fastened. The depth la adjusted by 

The On>,)ild raft |Flg. 1.177) is made poroi 



_ . arthen basket (Pig. 1578) is usefol whei 
compost is fine and when the roots do not require i 

few terrostrial species, thereby inducing them to 6 
more (reely. The earthen basket Is especially u 
for Aclnetas, Feristerias with pendulous scapes, 
hopeas, etc. ; It Is mode with ovate openings aroun 
sides and a round one In the center to 
admit pendulous scapes. 

Theper(oratedpflB(Fig. LSTSlis nsn- 
ally made only In small sizes and used 
(or Bui bophy Hums, the concoEor type 
of Cypripedium, Dendrobiume, and 
man; other small-growing species that 
do well suspended from the roo(. 

The perforated Orchid pot (Fig. 
loSO} is for bench use and is useful 
(or many epiphytal Orchids that are 
not to be suspended, the perforations 
or holes supplying abundant air to the 
roots, a safeguard against losing them 
through overwatering in winter. 

Figs. 1581 and 1S82 show the stand- 
ard earthen pot and pan for terrestrial 

age holes made on the side at the base, 
instead of directly underneath, 
preventive against earth-worms ei ^^ 

Ing from the benches. 

Polling, Soil, tie., tor Ttmilri/il OrcAidi. -Terres- 
trial Orchids as a general rule grow best under pot cul- 
ture. Potting material for the following genera- Acan- 
thephipplum, Bletla, Calanlhe, Cymbidium, Cypript- 
dium intigne and most of Ibe banly species, Cyrlopo- 
dlum, Habenaria,Liparis, Microsty]is,PeristeHa,Phalus, 
Plelone, Sobralla,Thunia, and soma others-should con- 
sist o( about one-third each of chopped sod with some 
of the fine soil removed, chopped live sphagnum and 
leaf-mold, adding a little ground bone for some of the 
strong - growing kinds. One-third of the pot space 
should be devoted to clean drainage, covered with sphag- 
num or rough material to keep it open. After removing 
all decayed portions, tha roots should be carefully dis- 
tributed and the compost worked in gently but flrmly- 
around them, lenving the surface a little convex and 
slightly below the rim ot the pot as in Fig. 1581 (tbe 
dotted lines denote drainage required). The con-ei 
surface gives the rhizome an opportunity to dry out fre- 
quently, thus avoiding fungi, which are tronbfesome to 
some species. 

In repotting terrestrial Orchids sufficient pot room 
should be given to last a year or two it possible, as they 
dislike toliave their roots disturbed oftener than la 
necessary. The beet time to repot Is just before the 
rooting period, or when they are starting their new 
growths in spring. The deciduoaa species of Calanthe 
can be easily increased at this time, 
i( desired, by removing the old bnlbs 
and placing a number together in a 
pan or shallow box, covertng them 
partly with compost and placing them 
in a warm house uotll the; start action. 
after which tlnio tbev should be potted 
as desired, two or three together. 

Antectochllus, Arpopbyllums, Cyprl- 
pediunis, DisaB,Oood;eras,Spathoglot- 
tis. and many allied genera, grow best 
under pot culture, but otherwise re- 
quire compost and treatment similar 
to the epiphytal kinds. 

Poltiag, Batktiing. a«d Con 
for Epiphytal OreAidj. — The roo 
epiphytal Orchids are usually ^ 



Perforated pan. 
small Orchids 



nan; a 



with a 



when loipended 



rriHa, Barkerias, Epidtndrum faUalun 



corky substance (velamen), capable of 

erable time. In their native homes a great many of 
I roots nre atlrlai or grow in loose, fibrous material, 
'h as moss and the fine roots of Polypodiums and other 
ns. where they have free access of air at all times, 
s Important that they receive similar treatment un- 
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1580. Perforated 
Orchid pot. 

Adapted to ep- 
iphyt«8 which 
need plenty of 
air at the roots 
and are in dan- 
ger of o V e r • 
watering. 



der calti ration so far as is consistent, with the differ^ 
ence of their environment taken into consideration. 
Thus it is apparent that one of the special features in 
the culture of epiphytal Orchids lies in the proper 
selection of compost and the method of potting and 
basketing for the best results in after- 
cultivation. 

Peat fiber, sphagnum moss and leaf- 
mold constitute the principal materials 
of good compost, usually lasting one or 
two years without renewal, which is 
important, as the roots suffer more or 
less in being disturbed. By peat fiber 
is meant the fibrous roots of various 
wild ferns, with the fine soil removed 
by first chopping it into small pieces, 
then rubbing it across a coarse sieve. 
The several species of Osmunda fur- 
nish us with the best Orchid peat. 
The sphagnum moss used for Orchids 
should consist of Sphagnum squarro- 
sumf S. niacrophyllum and the coarse- 
leaved species only ; S. aeutifolium 
and other weak-growing species should never be used, 
as they soon decay and become detrimental to the roots. 
Leaf-mold is made from decomposed leaves. The 
leaves of almost any tree will do, but those of hard- 
wood trees are most desirable, especially oak. When 
collected in the fall the leaves should be heaped up to 
decay for a year or more, and turned over at least twice 
during that time. 

Charcoal is the best material to use for drainage and 
for mixing or interspersing with the compost. It is 
best made from hard wood and should not be over- 
burned. Broken potsherds are often used, but they are 
not as good ; being porous, they either absorb too much 
water at times or become overdry too often and are 

liable to prove injurious. Charcoal is 
lighter in weight, and contains more 
useful properties. 

Where closed pots are used, nearly 
one-half of the space should be devoted 
to drainage and the balance to com- 
post, consisting of about equal parts 
of peat fiber, chopped sphagnum and 
leaf-mold for most genera, adding a 
few pieces of charcoal in potting, and 
a piece beneath the rhizome of the ten- 
der ones. Care must be exercised in 
potting to distribute the roots properly 
and make the compost moderately firm 
about them, leaving the finished sur- 
face convex, to throw off surplus water 
and protect the rhizome from an over- 
abundance of wet. Top dressing with live sphagnum 
is beneficial to many Orchids, such as Odontoglossum 
crispum and allies, and gives the surface a neat appear- 
ance. Fig. 1583 illustrates a finished pot, the dotted line 
in Fig. 1581 indicating the amount of drainage re- 
quired. 

When perforated or open-work pots or baskets are 
used, no direct drainage is necessary. Rough, broken 
pieces of charcoal should be freely used in the compost 
while potting, as it helps to keep the mass firm and the 
roots of nearly all species attach to it freely; also it 
lessens the quantity of compost and so modifies its tex- 
ture as to allow it to dry out more 
readily than when packed in a 
solid body. 

Cattleyas of the C. intermedia 
type, Coryanthes, Cypripediums of 
the Lowii and Stonei sections, 
some Dendrobiums, Oncidium Car- 
ihaginenset O. crispum, O. ma- 
cranihum^ O. Papilio and their al- 
lies should have the leaf -jmold 
omitted, while ASrides, Pnalae- 
nopsis, Saccolabiuras, Vandas and 
kindred genera require only chopped live sphagnum 
and charcoal as a compost. 

Watering y Humidity. — It is impossible to lay down 
any hard and fast rules for watering Orchids. Watering 
is a very important operation and requires more or less 




1581. Standard 
earthen pot. 

For terrestrial 
OrchidB, with 
drainage holes 
at the side in* 
stead of at the 
bottom. 




1582. Standard 
earthen pan. 

For terrestrial 
Orchids, showing 
side drainage holes. 
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practical experience, connected with a knowledge of the 
general conditions surrounding the plants in their 
native homes. As a rule most Orchids need a liberal 
supply while growing, but the condition of the plant 
and compost and the manner in which it is potted or 
basketed have much to do with this. 

The evergreen terrestrial species, which grow chiefly 
in loam fiber, as Cymbidium, Cypripedium inaigne, 
Phaius, Sobralias, etc., require water whenever the 
surface of the compost is becoming dry, with occasional 
light overhead syringing in fine weather, which will 
assist in keeping down red spider, thrips and other 
pests. An occasional application of weak liquid cow or 
sheep manure Is of great benefit while the planis are 
growing. 

The deciduous species have a decided period of rest, 
at which time they are practically inactive and need 
very little water, enough only to keep the stems and 
)>seudobulbs in sound condition. When growing, how- 
ever, they require a good supply and should have a 
thorough watering to the bottom whenever the soil is 
becoming dry, but should not be kept in a wet condition 
at all times, or the soil soon becomes sour and infested 
with worms, under which condition no Orchid can do 
well. 

Epiphytal Orchids, or a greater part of them, in their 
native habitats grow in locations where heavy rains are 
frequent or of almost daily occurrence during their 
growing season, and where condensing vapors settle on 
them like dripping rain, while the early morning fogs 
rise among the forests, charging the atmosphere almost 
to saturation during the early part of the day in the 
resting season. Such species as are subjected to a se- 
vere dry resting season are often deciduous (see i>eff- 
drobiumf and also p. 1166). Many of the extremely 
alpine species, such as the Masdevallias and Odonto- 
glossum crispnmy are subjected to 
two annual rainy seasons, and where 
these seasons are much prolonged 
the undersigned has observed the last- 
mentioned species in its native habi- 
tat mature as many as three pseudo- 
bulbs in the year. Thus the pseu- 
dobulb is no indication of annual 
growth, but a reservoir of supply in 
case the plant is overtaken by severe 
or sudden droughts, each pseudo- 
bulb being supplied with a mature 
secondary bud for further reproduc- 
tion should the proper lead be de- 
stroyed. 

Such genera as ASrides, Cypripe- 
diums, Masdevallia, Vanda, etc., which have no pseu- 
dobulbs, rely more or less directly on a daily supply 
at all seasons. These, with many of the extreme al- 
pine species, should have a liberal supply of water at 
all times. 

Many of the pseudobulbous kinds, including Cattleyas 
and Laslias, are also constantly in action perfecting new 
roots or maturing their flower-buds, after the pseudo- 
bulbs are completed and they are apparently at rest. 
For this reason careful observation of each species is 
necessary to make their cultivation successful. 

Under basket culture there Is least liability of injury 
through overwaterlng, and excepting genera like the 
Oncidiuras and Dendrobiums (which need a dry and cool 
resting period to induce them to flower), and decidu- 
ous species at rest, nearly all should receive a good sup- 
ply of water, weather permitting, whenever the compost 
is becoming dry, with frequent syringing overhead in 
fine weather, when the temperature is normal and ven- 
tilation can be given. A stimulant of weak sheep or cow 
manure applied occasionally to plants in action will 
benefit them. 

On cold, cheerless days, when the temperature is below 
normal and the atmosphere is overcharged with mois- 
ture, very little watering or damping is needed, and un- 
less it be some particular species which cannot endure 
drying, or tiny seedlings, it is safest to withhold water, 
as at these times the stomata cease action and the 
plants become overcharged with water; thus those with 
weak constitutions and immature growths are liable to 
attacks of wet-spot and rot. The best means of coun- 




1583. Method of 
potting an 
epiphytal Or- 
chid. 

Showing the 
raised and 
ronnd top of 
sphagnum. 
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teractioQ in such eases is to apply Are heat and ventila- 
tion. A close, stagnant atmosphere is always to be 
avoided. 

As a safeguard against excessive changes in humidity 
a hygrometer should be kept in each department to as- 
certain and reg^ulate the degrees of moisture, especially 
during fall and winter. When overabundant, moisture 
can be reduced by applying fire heat and ventilation, 
and if insufficient by wetting down the paths and 
shelves, or pits, and reducing the ventilation. Well 
regulated departments should be kept as near as pos- 
sible to 70<» or 75<» through the day or 80° to 85*^ with 
free ventilation, and about 80° at night. Just after 
damping and watering it will often rise to 85°, but this 
is of no consequence, as it soon recedes. Orchids at 
rest, such as Calanthes and Dendrobiums, should be 
held at 65° to 75°. In no case, where it can be avoided, 
should it go below 60° nor rise above 90° for any length 
of time, as serious results are very liable to follow. 

Ventilation,— The ventilators should extend the en- 
tire length on both sides of the ridge, and be supplied 
with the best modem lifting apparatus. Extending 
them continuously along the roof necessitates raising 
them but a small height to afford proper circulation 
to the plants and egress of overheated air, without los- 
ing too much moisture. Having them on both sides 
assists in avoiding direct drafts, by using the side pro- 
tected from the direct wind. 

One essential point to be considered is this: When 
should ventilation be applied so as to be of the most 
possible benefit to the plants 1 Air must be given at all 
times, when possible, to keep the atmosphere active, as 
well as to lower temperature, also to reduce the density 
of moisture when excessive In close, inclement weather 
and daring the night. In bright weather ventilate 
enough to allow egress of the heated air. 

It is customary with some cultivators to close down 
ventilators in wet weather and during the night to help 
retain heat, etc. This is a serious mistake. It may show 
no visible injury in bright weather, when the density of 
moisture in the atmosphere is at a minimum, but this 
bad practice surely accounts for the decaying of many 
young growths, which are lost during wet, close and 
cloudy nights. 

iVopo^a^ion.— Many species of Orchids can be propa- 
gated by division and from cuttings. This is usuidly 
resorted to when it is desired to increase ihe stock of 
rare and unique species and varieties. With the more 
common species, however, it is cheaper and better to 
buy freshly imported stock, as it often takes two, three 
or more years to bring the young plants up to the flow- 
ering stage. 

The pseudobulbous species, such as Cattleyas, Odon- 
toglossums, Coelogynes, etc., are propagated by cutting 
part way through the rhisome three or more pseudo- 
bulbs behind the lead with a sharp knife. This will 
usually retard the sap and force the dormant eye behind 
the cut to grow. The back portion may then be removed 
and potted or basketed separately, or left on the plant 
to mature the new growth, and be removed when it 
starts action the following season. 

With the deciduous Calanthes, the old bulbs should 
be removed when potting them in spring and put, sev- 
eral together, in pans or flats and partly covered with 
sphagnum or potting compost until they start to grow, 
when they should be potted in the regular way. Thu- 
nias are easily propagated after the young growths are 
well advanced, by cutting the last year's stems into 
pieces 4 or 5 inches long and inserting the ends in 
chopped sphagnum and sand, placing them in the propa- 
gating house until they grow, when they may have their 
normal heat. Dendrobiums are managed in much the 
same way, or the old canes can be laid on wet sphag- 
num, when many will produce new growths from the 
side eyes on the nodes. ASrides and Vandas are in- 
ereased by removing the upper portion with a sharp 
knife, leaving a few roots and at least a foot of stem to 
each top. The old bases of the stems usually break new 
growths finely, often producing several new shoots 
from each. Cypripediums should be divided between 
the older growths, leaving at least one old growth with 
each lead, and potted separately, allowing them a little 
extra moisture until they start to grow. Masdevallias 



and allied genera can be separated in the same manner, 
leaving several leaves and one or more new growths or 
leads to each piece. AH species should be propagated 
at the commencement of the growing season. 

Meproduetion of Orchids from Seed.— The reproduc- 
tion of Orchids from seed through crossing and hybrid- 
izing has been carried on for many years successfully by 
a limited number of hybridists, principallv abroad, and 
it is only within the past 10 or 15 years that it has re- 
ceived much attention in America, but in that limit of 
time very many beautiful hybrids have sprung into cul- 
tivation, and to the late firm of Pitcher & Manda, of 
Short Hills, N. J., much credit is due for the fine work 
they carried on in this line. Many of our establishments, 
both private and commercial, are now paying much at- 
tention to this branch of Orchid culture, with various 
degrees of success. The fertilization of Orchids is very 
easy and requires no special skill, but judgment should 
be exercised in the selection of proper species for the 
work, in order that the results may be an improvement 
over both parents, if possible. 

The seed-bearing parent should possess a good, vig- 
orous constitution, of free-g^wing and flowering habit, 
as the hybrids usually follow this parent in form of 
growth, and the pollen parent in color of flower. Fer- 
tilization is effected by placing one or more of the pol- 
linia or pollen masses on the stigma of the flower to be 
fertilized, selecting always plants of relatively the same 
genus for the operation. Crosses between genera widely 
removed from each other in general character usually 
prove fruitless, for though the ovary may become stimu- 
lated by foreign poUinia and an apparently successful 
cross be effected, the seeds will either fail to mature or 
the results will follow the seed parent in every detail. 

It takes about a year to ripen the seed of most Or- 
chids in our climate, with exceptions in a few genera. 
Masdevallias mature in about six months and Selenipe- 
diums in about three months. 

The seeds germinate best when sown soon after ma- 
turity, and many lose their vitality in a few months if 
kept too dry and warm. When sowing the seeds the 
best results are often obtained when they are dusted 
on the surface of pots or baskets containing a plant of 
the same genus as the seed and carefully watered with 
a very fine rose until they become attached, watching 
carefully for snails, slugs, and depredators in general 
that infest the compost. The pots or baskets selected 
should have a favorable-looking surface, with the com- 
post in good condition. Arm tend free from fungi. Use 
pots or baskets that will not have to be disturbed for a 
year or more, as it often takes that length of time for 
the seedlings to come through. Seed sown in early 
spring seems to germinate soonest. The writer has had 
Selenipedium seedlings up in three months from sow- 
ing, and again has waited for Cypripedium twenty-three 
months before the seedlings appeared. 

After the seedlings have perfected 2 or 3 leaves it is 
quite safe to remove them to small pots, singly, or sev- 
eral to a small pan, using compost 
of the same material as that for the 
parent, but cut a trifle finer. V^ 

Many tiny seedlings are lost short- \h^ 

ly after germinating, through the vlT/ 

soil becoming sour or through fungri. 

When thus at- 
tacked they 
should be trans- 
ferred to other 

pots or baskets ^**- Three months 

1584. not infested. *^°"J •««?• " ** 

Newly fferminated Pig. 1584 illus [^^^J^ ^^^^\ 

seedlinff. trates a newly pedium insigne, 

{PfunuM hyhridus.) germinated seed- ya^r. Sander ce.) 

ling of Phaius 
hyhridus : Fig. 1585 a three-months -old seedling of 
Cypripedium inaigne^ var. 8ander<r, in proper con- 
dition to be transferred to a pot ; Fig. 1586, eight- 
months-old plant of Phaius Wallichii ; Fig. 1587 a 
twelve-months-old hybrid Cattleya ( G, intermedia x C. 
labiata); Fig. 1588 a Cypripedium thirteen months old; 
Fig. 1589 a two-year-old hybrid between a Cattleya and 
Laplia {C. intermedia x b. prcestane). 

The raising of Orchids from seed should be encour. 
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a^ed, and enlist the energy of every Orchid culturist, 
not necessarily for the production of hybrids alone, but 
also for the reproduction of rare species and varieties, and 
a number of species which are fast decreasing or becom- 
ing extinct in their native homes. Aside from the finan- 
cial inducement offered the commercial grower, it will 



apices and on new growths of deciduous and plicate- 
leaved species, indicate either lack of sufficient water 
at the roots or an overdry atmosphere, both of which 
<)ondition8 can be easily changed. 

Snails and Insects. —Orchids are attacked by many 
forms of snails. Insect pests are a great annoyance 





1586. Eicht months from seed. 
iPhaius WamehU.) 



1387. A year from the seed. 
{OaUleya intermedia X O. labiata.) 



1588. Thirteen months from seed. 
(Oypripsdium.) 



prove instructive to the botanist and afford infinite 
pleasure and pastime for the amateur. 

Diseases,— Orchids are subject to many diseases. 
Those having importance from a cultural standpoint and 
most troublesome to the grower are known as wet- and 
dry-rot and spot. Wet-rot is caused by an overmoist or 
stagnant atmosphere, and is usually first detected by a 
semi-transparent appearance of the parts affected, which 
soon become dark brown. It spreads slowly along the 
tissue. If noticed at the commencement it can be 
readily checked by slitting the epidermis with a sharp 
knife and removing the plant to a more airy position in 
the house for a few days. Dry-rot is caused by a fun- 
gus which attacks the rhizome of the plant. It is often 
produced through burying the rhizome or base of the 
plant with compost. Cypripediums are subject to it. 
Large, healthv growths when attacked quickly show a 
Riekly pale color in the foliage, which, on examination of 
the base, will be found discolored, and with a light 
brown appearance. If the portion attacked is quickly 
removed with a sharp knife it will usually give no fur- 
ther trouble; otherwise it will travel through the en- 
tire rhfzorae and destroy the plant in a very short time. 

Spot comes from various causes: the appearance of 
small dark brown spots on the succulent leaves and 
pseudobulbs is usually an indication of cold and over- 
watering. Spot also arises through weak tisRue, espe- 
cially in Phalsnopsis, Saccolabiums and Angriecums 
during winter, which have been grown too warm, shady 
and moist. The affected parts should be slit with a 




1589. Two-year-old hybrid between a Cattleya 

and Leila. 

sharp knife and a little flowers of sulfur should be 
rubbed over the wound. When they make now growth 
the plants should be placed in a brighter and more airy 
position to induce a better growth. The brown dots which 
make their appearance on the leaves, especially at the 



to the cultivator. They can be kept in subjection only 
by constant attention. Slugs and shell snails are very 
destructive. If allowed to increase they devour young 
shoots, roots and flower-buds. The best means of captur- 
ing them is to place saucers of dry bran on the shelves 
among the pots, and look them over morning and even- 
ing. By this means many will be destroyed. Various 
species of scale insects attach themselves to the leaves, 
pseudobulbs and rhizomes of nearly all species of Or- 
chids,and can be eradicated only by the use of a soft brush 
and washing with a sponge and water. A little whale- 
oil soap added to the water is of great assistance, and 
also useful in destroying red spider and green and yel- 
low fly. Black and red thrips attack the young growths 
of many species and often become very troublesome. 
Fumigrating the houses with tobacco stems lightly about 
three times during the week will soon cause tbem to dis- 
appear. Fumigation is also a sure remedy for green fly. 

The Cattleya fly is very injurious to young growths of 
Cattleyas, Lielias and some Epidendrums. The flies 
lay their eggs in the very young growth at the base, 
causing an enlargement which is easily distinguished. 
The only remedy is to remove the growth, and bum it. 
The mature fly can be eradicated by fumigating the 
house with tobacco stems about three times each week 
during early spring. 

The Dendrobium beetle larva burrows in the stems of 
various species of the genus, and is detected by a small 
discolored spot. There is no remedy, except to cut 
away and destroy the parts attacked. An insect which 
is much more to be dreaded is the Dendrobium mite, 
which perforates the canes and rhizomes of Dendro- 
biums and many other Orchids, laying a number of 
eggs in each perforation. On hatching, these eat away 
a part of the plant around them, causing that portion to 
decay. They can be found only bv careful and close 
observation, and this often after the plant is beyond 
redemption. There is no remedy but cutting them out, 
and unless the plant attacked is valuable it is best to 
bum it and keep the pest from spreading. 

Mealy bug is usually not very troublesome to Or- 
chids. It is readily seen and destroyed without much 
injury to the plant. 

Roaches are usually very troublesome, and hard to 
eradicate, as they feed at night and remain hidden 
through the daytime. They destroy roots, gnrowlng 
shoots and young flower-buds and scapes. Bran, pow- 
dered sugar and Paris green, mixed together and placed 
around the houses in saucers, will usually keep them in 
subjection, and they should be hunted down at night 
by the aid of a lantern. Many can be caught in this 
manner. 

Sow bugs or wood lice are usually common in every 
part of Orchid houHes, pots and baskets. They do a 
great deal of damage to 3'^oung leaves, roots and the ten- 
der portions of flower-scapes. The Paris green mixture 
used for roaches is very effectual in reducing their 
number, but it is impossible to be entirely freed from 
**iem. RoBBBT M. Gbbt. 



ORCHIS 

4BCHIB ( „ _. _., 

the tuberous roots of cert^D spectes). Orekie 

Orchis is the typical genus of the grekt family of Or- 
chids. It cont^B about TO speclsB, all terrestrisl snd 
natives of the nortbera hemisphere, chiefly In Europe 
and Asia, with 2 species Id North America. Plants per- 
ennial by means of simple or palmate tubers : stem 
simple, erect, terminating In a raceme or apike, with 
few to many ratber Bmall Qb., and bearing sereral tcs., 
with long sheaths; bracts often tollaceouB; sepals all 
Blmllar, connlTent or spreading: petals often smaller, 
entire: labellum 3-lobed, middle lobe entire or parted, 
base spurred : column very short or none : stigma 
plane, not produced (Babenarla|. 

Orchises are not showy, and they have no horllcnl- 
taral standing, but lovers of our native Orchids are 
always coUecling them and trying to cultivate tbem, 
usually with little success. F. W. Barclay writes: 
'The American species of Orchis are woodland plants, 
requiring rich leaf soil, with rather heavy shade, and 



plants Invariably provt 

sion on terrestrial orchids, page 1165. 

MndnA, Cranti (RimaHloglStttim hir 
Spreng.). Flower stems 1-3 ft. high, bearing i 



loose 



<lisagreeahle odor; middle lobe of tbe lat 
strap-like and twisted, lateral lobes much s 
tew near tbe bottom of the scape, oblong- lani 
May, June. Europe and northern Africa, 
tised by Dutch bulb -gro wen 

•peoUbUIa, Linn. Fig. 15! 
with 2 large obovate. shini 
home near the ground, and 
bearing a raceme of 3-fl small pale nnrpli 
lis. April-June. In rich woods, northeastem u. a 

The following species ars advertisod la America by E 

Host of tliem are hardj Ennpesa plants. The Bynonom 
"" '  " onfnsed. O. Branci/drtii. fli. pnrple 



ilium long, 
laller: Iva, 



. 4-S In. long, 
a 4-T In. high. 



>, larn, leatr spikes of purple Hi.— O. tutca, porple- 
nlond ns.—O. lali/ilia, Bpolled tvi. i ' ' 

" " " . North Africs 



purple fls. 




OBCHIB, Rein. Sabtnaria. 

OBBOOH. HOBTICnLTnBS IF. Fig. 1591. Orei 
located between 43° and M' 15" N. and 116= 45' and 134' 
W., with an area of 94,560 square miles, has. hortleul 
ally speaking, tourquite distinct districts, — the valle; 
Ihe Hogue. Umpqua, Willamette and Columbia riv 
together with their tributaries. There is climatli' 
a very wide difference between these various aectii 
In tbe Rogue river valley the annual rainfall is 2i 
inches. The mean temperature for the winter montt 
iig", spring months 57°, the summer months 67°, 
autumn months 52°. The Umpqua valley has a rail 
of 22-43 inches. The average temperature for the sea- 
Kons In tbe same order as the above is, 41'', 51°, 65°, 54°. 
Id the Willameite valley the rainfall Is 35-50 Inches, 
Ibe average temperature, 41'", 50°, 63°, 53°. In the Co- 
lumbia valley it ranges from an average rainfall of 75 
inches, In the lower part, to one of 15 inches in the up- 
mean ananal average of 50°, varying from a9°-ei° for 
the lower part, to oDe of 48° for the upper part, with 
hot summer months aDd cold winter months. 

Not only does the difference of climate eilst. but 
there is also a corresponding difference in the character 
of the soils of these different localities. In the Rogue 
river valley the soil is largely one of decomposed gran- 
ite. A warm and open soil predomlnatrs, though In 
places the soil Is remarkoblv heavy and of the same 
origin as a large part of the soiM of the state, namely. 



In tbe Willamette valley tbe soils are 
generally heavy, though there are occaBlODally streaks 
of llgbt Bandy or gravelly goil, usually along the streams. 
The soils of tbe Columbia region embrace all grades, 
from the light drifting Band of its upper boaln to tbe 
cold clays of Its lower basin. 

Tbe transporUtion facilities ore good in all these dis- 
tricts, except the Rogue and Umpqua valleys, which 
have only one railroad ; while the other sections, except 
the extreme eastern portion of the Columbia basin, 
have both railroads and river transportation facilities. 

In all these diatrlctB tbe hardy fruits grow to perfec- 
tion one year with another, and this without Irrigation, 
though in some of the newer territory being tested for 
horticultural purposes irrigation is practiced. 

The apple finds In Oregon a most congenial home, 
and while only a small part of the crop is marketed it 
is in no wise due Ifl the climate and soil. Our best va- 
rieties are Baldwin, Esopus Spitsenberg. Ben DavlB, 
Newtown Pippin, Red Cheek Pippin, York Imperial, and 
Jonathan. The apple thrirea beat In the higher alti- 
tudes and especially In Hood river valley, an offshoot 
of the Columbia river valley, and in the Rogue river 
'alley. Lately car lots have been ahippei! from the 
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lite Doyenne, Winter Nells, Duch 



IHO. Orchis spsctabUll (X H)- 

d'Angonleme, Easter and Clairgeau are the leading va- 
rietiea. 

The peach grows vigorously and fruits in the more 
favored portion of all districta. i.e., sheltered placen 
along tbe river bottoms. But in the Rogue river valley, 
and to a limited extent in upper Columbia valley. It it 
grown aa a commercial crop. Large quantltiea of thi 
choicest fruits are shipped to the Willamette valle; 
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The cherry reaches perfection in Oregon's 
moist climate, and especially Ihe sweet cherries, 
varieties as Ibe Napoleon, locally known as Royal 
Lewpllinic, locally known rh Black Rfpuhlican, 
several local seedlings, as the Lambert, Hoskins, 
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deut and Lake, develop into the choicest of fruits. The 
Late Duke, Late Kentish, Richmond and Montmorency 
Ordinary, in fact all cherries, do well, though these latter 
are of no particular commercial importance. 

The plums, and especially those varieties of Prunus 
domestica which have come into general cultivation 




1591. Oregon, ■bowioff, by the shaded areas, the horticultural regions. 

in the more favorable sections of the country, thrive 
throughout the state, though there are particular locali- 
ties where those varieties cultivated as prunes do much 
better than in others. As a commercial crop the prune 
has become of much importance to the state, the output 
for 1898 on a conservative basis being put at 400 car- 
loads of 30,000 pounds each and valued at 3M and 3K 
cents per pound. For green fruit for local market the 
Yellow Egg, Peach, Columbia and Bradshaw are grown. 
Several attempts have been made tx> ship the Peach 
variety in a fresh state to the East, but thus far all such 
efforts have ended in failure. It will not keep long 
enough and stand up under the jar of transportation. 
For the prune crop two varieties are grown, the Italian 
and the Agen, locally known as the French or Petite. 
At present there is a much larg^er acreage of Italians 
than of Petites. There is a limited acreage of Golden 
Drop, locally known as Silver Prune, but as the tree is 
not robust, and as the fruit needs sulfuring before it is 
cured, this variety is given much less attention now 
than formerly, and only a limited quantity is grown. 
The curing of the prune is all done by means of driers 
or evaporators, of which there are numerous designs. 
(See Evaporating of Fruits.) 

Of small fruits it may be said that they grow and fruit 
most abundantly in all parts of the state. Only about 
the larger cities are they grown as commercial crops, 
though at Hood river, which is a favored locality, large 
quantities of strawberries (the Clarke variety) are grown. 
In 1898 about fifty car-loads of these berries were shipped 
to the Rocky mountain states, returning to the growers 
something like $37,000. Blackberries, gooseberries, 
strawberries and raspberries do well in nearly all locali- 
ties. Usually it is necessary to select favored sites for 
blackberries and strawberries: the former on account 
of water, our long, dry summers being uncongenial; the 
latter, on account of our heavy soils, will not generally 
do best on other than river bottoms or sandy raviueM. 
Of currants the chief varieties are Cherry, Fay, White 
Grape and Black Naples; of blackberries the chief a'u- 
rieties are Lawton, Kittatiiiny, Erie; of the dewberry, 
Lucretia; of raspberries, Cuihbert, Gregg, Red Ant- 



werp and Marlboro; of strawberries, Wilson, Sharp- 
less, Clarke, Magoon and Everbearing; of gooseber- 
ries. Champion, Downing and Chautauqua. The wine 
grape is grown in southern Oregon and particular lo- 
calities along the Columbia river, but the output can 
hardly be said to have commercial significance as yet, 

though it is rated as of ex- 
cellent quality. During the 
past few years some large 
plantings of wine grapes 
have been made in the 
Rogue river valley. 

In the Willamette valley 
the Moore Diamond, Con- 
cord, Worden, Delaware and 
Isabella are the most gener- 
ally grown. Along the Co- 
lumbia, the Sweetwater, the 
Muscats and Tokays are con- 
sidered best. In southern 
Oregon both the American 
and foreign grapes flourish. 
The Mission grape of Cali- 
fornia, Sweetwater, Ham- 
burg and Muscats fully ma- 
ture in this section. 

Chestnuts of the American, 
and Japan varieties have 
been planted in numerous 
localities, and are just be- 
ginning to bear fine crops. 
French walnuts and filberts 
are likewise grown in many 
localities by amateurs, and 
much interest is being mani- 
fested in this fruit and in 
the near future commercial 
plantings will undoubtedly 
be made. From the experi- 
ence of the past and the 
character of the nuts pro- 
duced, it is confidently predicted that the nut crop of 
the future will be one of much value on the foothill 
land of the state. The almond, the apricot, the black 
fig and the loquat grow and fruit quite freely in the 
southern sections of the state. The cranberry thrives 
along the coast, and there are a few small bogs under 
cultivation in favorite spots. g^ jj^ Lake. 

OBEOGOME. See SeJinum, 

OBEODOXA (Greek, mountain glory). PalmhcefP, 
This genus includes the Royal Palm, the pride of Florida, 
and the only tall palm native within the borders of the 
United States bt fore the annexation of Porto Rico and 
Hawaii; also the Cabbage Palm, which is cut down 
when three years old for the central leaves, which are 
tender and edible. Oreodoxa contains 5 species of pin- 
nate palms from tropical America. The nearest culti- 
vated allies are Euterpe and Acanthophcenix, but in 
these the petals of the pistillate fls. are free, while in 
Oreodoxa they are grown together at the base. Oreo 
doxas are spineless palms, the solitary, erect, robust 
trunk cylindrical or swollen at the middle: Ivs. termi- 
nal, equally pinnatisect; segments narrowly linear-lan- 
ceolate, narrowed at the apex, unequally bifid ; midnerve 
rather thick, scaly beneath; margins not thickened, re- 
curved at the base; rachis convex on the back, sulcate 
toward the base, and acute toward the apex above; 
petiole half -cylindrical, sulcate above: sheath long: 
spadix rather large, with long, slender, pendent 
branches: spathes 2, entire, the lower serai-cylindri- 
cal, equaling the spadix, the upper ensiform, vent rally 
fissured: bracts and bractlets scaly: fis. small, white, 
in scattered glomerules: fr. obovoid or oblong-ovoid, 
small, violet. 

Of the Royal Palm Reasoner writes: "It is one of the 
grandest of pinnate palms, growing to a height of over 
100 ft., with immense, plumy, feathery leaves and a 
straight white trunk. It is a grand tree for extreme S. 
Fla. for avenue planting, and is valuable in all sizes, 
but especially when 4 ft. or over in height." 
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A. Ztaf-tfgtnents not icrinkled or icavn. 
B. Trunk iKtotliH at or above t\t middlt. 

rtKl*. HBK. ROCAL Palh. Fig. 1592. Caudei 40-80 
tt. hlsh: lekf aeRnieiitB 2K ft. long, 1 In. or lesa wide, 
linear, acniDinata: fr. orold, H in. Erergiiules ol Fla., 
Cubs, Antl((u». G.P. 8:155. S.S. 10:505. U.C. III. 
17:339; 27:297. A. P. 12:311. Q.H. Bupp. Oct. 1, 1H92. 
BB. Trunk nol iieoUttt at the middle. 

Ol«rlMM,Mart.(^WcaDlerdcca,Jacq.).CABBAaEPALM. 
Cwidai 100-120(1. higb: leat-ae^ments lanceolate -linear, 
•eominate, 3 ft. long, lH In. wide: fruit obovoid.ob- 
long, MlD. West Indies. Cult, in 8. Fla. 

AA. Lear-ngntnli lurinkted and watry. 

SaneAn*. HBK. stem 120-150 ft., amootb, glabrons, 
grayish black: Ivh. pinnate; Ifta. membranaceoaB : 
wood very hard, used In building hounes. Colombia. 
Colt. odIj In S. Calif. -Franeesebi says it bas brownish 

.__,_.... J . 'rtban theothera Bpeciea. 

Jaud G. Smith. 

OSBOPiSAZ (I.e., wouulaiH Panaz). Araliiceir. 
Some eigbty gpecieH names have been referred to this 
g«naa. but the number of species Is probably not one- 
half this number. In the trade, the species of Oreo- 
psDsi are usual!}- known as Aralias, but in [he Arslla 
tribe the petals are imbricate In the bud, whereas in 
Oreopanai they are valrate. The Oreopanoiea are tropi- 
cal American trees and shrubs, with simple or compound 
entire or toothed thick Ivs., and flx. in dense heads 
irhlch are arranged in racsmes or panlclex: pkIj't with 
minate or obsolete limb: petals 4-7, asuslly 5, the sta- 
mens of the same number and with ovate or oblong 
anthers; ovary 3-T-tocaled, the styles rather long and 
bearing a flat, not tbiek. stigma: fr. globose and berry- 
like. Few species of Oreopanax are known in cultira- 
tioD. They are hothouse eubjects, requiring the treat- 
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leaf -stalks and Is a 



A. Lvi, all ilmple, 
ntiDnlttnm, Decne. & Planch. \Arilia rttieiilila, 

Wllld.). Pig. 1593. Small tree, with alternate, thick, 
entire, oblanceolate Ivs. 12-18 in. long, somewhat revo- 
lute on the margin, strongly alternate -veined and re- 
ticulated with shades of green: d. -beads spherical. 
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AA. Same of the Irt. 
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SandeiUunim, Hemsl. 

'ee, with habit of Fat 

glabrous, thick 
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angular- 



young shoots deeply I 
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meed in racemose 



AAA. Some or all o( 
the Ivi. digitate. 
Epremenill i n n m , 

Andr^. Shrub of stril 
Ivs. large, long-stalkei 



7-9, ol 



ong 



late and usually 
either end, the middle 
lobed: fl. -heads In a s 
gin unknown; perhapi 
form of O. aactyliloli> 
in which each of the 
usually lobed. B. B. 



ISn. Roval Palm, Oreodoxa teota. 
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with Tarlehle foliage: Ivs. < 
tic to ronndish, stalked, the 1 



ment given tropical Ar 
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varying'from angled lo deeply digitate and the 
aivisions plnnatlBd: n.-hesd!i glob alar, in a terminal 
raceme. Ecuador. R.H. 1882, pp. 524, 525. 
. TMbabtU, Hook. Small tree, stellate- pubescent on 
the young ppris ; Ivs. long-stalked. 5-7-foliolate, the 
leaflets lanceolate or oblanceolate, entire, 6 in. or less 
long, dark green: fl. -heads H in. in diam., in a terminal 
raceme 1 ft. long. Mei. B.M. 0340. 

psdnnenlLtnm was once listed In Calif., with follow- 
ing description: "Ivs. palmate, tinged with red; makes 
a fine foliage plant. Guatemala." It turns out to be 
Kielrevttrxa panicniata. L. H. B. 

O&lQAHUll Ancient Qreek name said to mean delifXt 
otmountaine). Lubiila. This includes several plants 
known as Marjoram which are fully described below 
from the popular and horticultural points of view. 
Botanlcally these plants are closely allied (o [he thyme, 
but the fls. of Marioram are borne in heads surrounded 
by an involucre, wbile those of thyme are borne in few- 
fld. whorls which are axillary or spicate above. 

Origanum la a gt:nus of about 2,5 species of subshruba 
and herbs mostly natives of the Mediterranean region. 
Whorls 2-fld., rarely 6-IO-Hd., crowded into globose or 
oblong spikelets: bmrta rolore<l und larger than the 
calyi. or green and smaller than the calyi; rnlyx va- 
rious. 5-toothed or 3-lipped : corolla 2-llpped. 

Authoritleadifferasto whether the common Pot Marjo. 
ramisO.nirfjtnoraOnffri.-Vllmorin's Vegetable (har- 
den holdinir lo the flrst opinion, while Nicholson's Dic- 
tionary of (laniening and J. M. Thorbnm & Co. take the 
latter. The [wo plants are very distinct, us the followlDg 
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descriptions show, and the point can be easily settled 
by each reader for the particular plants which he is cul- 
tivating. 

A. Calyx of 5 equal teeth: bracts eoiored. 

vaigkn, Linn. Wild Marjoram. Lvs. stalked, 
broadly ovate, subserrat«, broadly rounded at the base, 
villous: lis. purplish, in corymbed clusters or short 
spikes.— Cult, in old gardens; also wild along eastern 
roadsides, being naturalized from Eu. B.B. 3:111. 

AA. Calyx t -lipped: bracts not colored. 

B. Lvs, stalked. 

Major&na, Linn. Lvs. oblong-ovate, entire, tomen- 
tose: fls. purplish or whitish: spikelets oblong, 3-5 in a 
cluster. 

BB. Lvs. not stalked, 

OnltM, Linn. Lvs. ovate, subserrate, villous or to- 
mentose, mostly cordate at the base: fls. as in O. 
Majorana but a little larger: spikelets ovoid, very 
numerous in a cluster. Southeastern Eu., Asia Minor, 
Syria. W. M. 

Origanum Majorana^ Sweet or Annual Marjorun. is 
a native of the countries bordering the Mediterranean 
sea. It is an erect, branching perennial, bearing grayish 
green, rounded or oval leaves, small, whitish flowers in 
terminal clusters which appear in midsummer, and 
little, oval, dark brown seeds. The plant has a pleasing 
odor and warm, aromatic, bitterish taste, due to a vola- 
tile oil which is soluble in water, is offlcinally credited 
with tonic and gently excitant properties, and, as an 
infusion, is employed in domestic medicine to "bring 
out the rash** in such diseases as measles. More fre- 
quently than in medicine, however, its green parts are 
used as a condiment, being highly esteemed as a season- 
ing for soups, stews, meat pies and dressings. In the 
garden this plant is treated as an annual, hence the 
name *^ Annual Marjoram.*' This practice became neces- 
sary since the plants are prone to winter-kill unless 
carefully protected. Its propagation is also somewhat 
precarious, owing to the small size of the seeds and the 
tenderness of the seedlings when exposed to the sun. 
Shade, therefore, until the plants are well rooted is usu- 
ally necessary. Successional plantings may be made 
throughout the spring; sometimes transplanting from 
hotbeds or cold frames in May or June is practiced. 
The plants should stand 6 inches asunder in rows 12 
inches apart, in light, dry, but good soil, be kept clean 
throughout the season, and harvested for winter use 
Just before flowering, the plant being cut close to the 
ground and hung in a cool, airy place to dry. If planted 
early, leaves may be gathered in late spring. Accord- 
ing to Dreer, American -grown seed is better than im- 
ported seed for winter use, as it makes more bulk, while 
imported seed is better when the plants are to be cut 
green for summer use. 

Origanum vulgare. Pot Marjoram, a branching, 
hardy perennial, about 2 feet tall, bearing in mid- 
summer pink or purple flowers, and small, brown, oval 
seeds, grows wild on the skirts of European wood^. 
The highly aromatic leaves and the young shoots gath- 
ered just before blossoming are used like those of 
Sweet Marjoram. The plant is of easy culture, succeed- 
ing in all warm garden soils. It may be propagated by 
sped, but, where established, division in spring or 
early autumn is generally practiced. The plants should 
be set 10 inches asunder in rows 13 inches apart, and 
kept well cultivated. Dwarf Pot Marjoram, a variety 
that comes true from seed, bears large heads of whitish 
flowers, and is often used as an edging plant. 

M. G. Kains. 
OBtZA (Japanese name). Ifutdcecif. Deciduous 
shrub, with alternate, petioled, almost entire lvs., and 
greenish inconspicuous fls. It has proved hardy in 
Mass., but has no decorative merit bcsid^is its bright 
green foliage, which is not attacked by insects or fungi, 
and has a strong disagreeable odor like that of Ptelea. 
Orixa seems to grow in almost any soil. Propagated by 
greenwood cuttings; also by layers and root cuttings 
and by seeds. The genus has but one species. Fls. dioe- 
cious, appearing with the lvs. on the branches of the 
previous year; sepals and petals 4, staminate fls. in ra- 



cemes, pistillate fls. solitary: fr. consisting of 4 dehis- 
cent pods, each containing 1 black, subglobose seed. 
Pistillate fls. and fr. are described as solitary as stated 
above, and so they are on Japanese specimens, but a 
plant in the Arnold Arboretum has the pistillate fls. and 
fr. in short racemes. 

Jap6iiioa, Thunb. (Celdstrus Orlxa, Sieb. & Zucc. 
Ilex Orixa, Spreng. Othira Orixa, Lam.). Shrub, to 
8 ft., with spreading branches pubescent when young: 
lvs. obovate to oblong, obtusely pointed, entire or finely 
crenulate, bright green above, finely pubescent beneath, 
translucently glandular-punctate, 2^4 In. long : fls. 
small, greenish: pods about 3^ in. long, light greenish 
brown. April, May. Japan. Qt. 35:1232. 

Alfred Rkhdkr. 

OBVAMEITTAL GABDEVINO, or ornamental horti- 
culture, is that branch of horticulture which is concerned 
with cultivating plants of all kinds for ornament rather 
than for food. It includes floriculture and also the cul- 
ture of trees for shade and display. ( The culture of trees 
on a large scale for timber and for other profltable pur- 
poses aside from ornament is forestry. The culture of 
trees in general is arboriculture. ) Ornamental gardening 
includes carpet-bedding and formal gardening in gen- 
eral, while landscape gardening is concerned with mak- 
ing nature-like pictures, or at least with the general 
plan of the place. 

OBNITHOOALVM (Greek, bird and milk ; application 
unknown). Lilidcece. This genus includes the Star of 
Bethlehem, a dwarf, hardy bulbous plant which bears 
umbels of green and white fls. in May and June. Omi- 
thogalum is one of the largest genera in the lily family, 
containing about 100 species scattered over Europe, the 
Orient, North and South Africa. In 1873, when Baker 
monographed the genus (in Latin) in the Journal of the 
Linnean Society, he recognized 73 species altogether, 
but in 1897 he gives an account (in English) in Flora 
Capensis of an equal number from South Africa alone. 
Baker made 7 subgfenera, based chiefly upon the color 
of the fls. and the shape of the cluster, though one sub- 
genus was cut off from all the rest by having the sta- 
mens perig^ynous instead of hypogynous. The migority 
of the species seem to have more or less green in the 
fls. either on the face or back or both, and often the 
green is prettily set off by a narrow white margin. 
Some species have pure white fls. and a few have yel- 
low or yellowish ones. Some of the dominant forms of 
flower-dusters are oblong-cylindrical, broadly triangu- 
lar, subcorymbose and lanceolate. Omithogalum is dis- 
tinguished from other genera as follows : perianth per- 
sistent; tube none; segments G, usually spreading: 
filaments more or less flattened and in manv species 
unequal ; alternate ones being broader at the base: 
ovary sessile, 3-celled; ovules many in a cell, super- 
posed : style short or long : capsule membranous, 
loculicidally 3-vaIved : seeds globose, usually not 
crowded nor compressed : often the perianth segments 
are keeled and the green color follows the keel. 

Horticulturally, Ornithogalums may be divided into 
hardy and tender groups, and each of these may be sub- 
divided into dwarf and tall. The hardy kinds are con- 
sidered by English amateurs amongst the choicest 
summer-blooming bulbs for wild gardening. With the 
remarkable increase of wild gardens now going on in 
America, arrangements should be made so that ama- 
teurs may procure these bulbs cheaply and scatter them 
with a free hand along woodland walks and in the grass. 
The common Star of Bethlehem, O. umbellatum, a 
dwarf kind, is the only Omithogalum that is at all com- 
mon in our gardens. O. nutans has escaped from a few 
old gardens but seems never to be advertised in America, 
and rarely even by the Dutch bulb-growers, but in Eng- 
land " it is a very popular species and one of the most 
easily managed of all the Ornithogalums. In borders 
amongst other named bulbs, however, it becomes a 
great nuisance, an account of the freedom with which 
its innumerable bulbils are formed. In a semi-wild or 
uncultivated spot it is a capital subject for groundwork; 
it requires no attention whatever, and flowers freely all 
through April and May." 

Of the taller hardy kinds O. lati folium and O. pyra- 
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be tbs moBt desinble. These are the 
best to place ■manK shrubher; niid teave undisturbed 
for years. A particularly robust clump of <>. lali/oliiim Is 
recorded aa bearing over a hundred Bplkes of flowerB 
on BtalkH 3 ft. high. O. pgramidaU is here doubtfully 
referred to O. Warbonente, but there is do doubt about 
the beauty of the plant which EngliHh gardeners eall O. 
puramidale. For formal beauty it ia hard to excel. It 
Bometimea makes a perfect pyramid of starry while 
flowers, the spike 12-18 in. loiiK, the B». an Inch acroHs, 
and a bandred or more Bb. in a spike. 

The tender kinds In cultivation are ehieSy from the 
Cape of Good Hope, Ihongb 0. Arabicum fa found in 
the HediterraDean region. Connoisseurs are divided be- 
tween O. Atabitum and O. revolatiim, but the former 
haa been more pictured and has a greater uumber of 
admirers. When well grown It^ls probably the showieat 
plant of the whole genua. O. Arabitum Is a fickle plant. 
It grows to perfection in Guernsey, with stalks 3 ft. 
high and H>. 2 in. across, borne in free, Informal clus- 
ters. The tall-aplked waving masses of white remain in 
good condition for Bome weeks. In Guemaey they are 
ealeemed for cut-flowers. The white of the large, broad- 
petaled fla. Is set off by a gleaming black pisCll. which 
makes a striking and pretty feature. O. Arabicum Is 
suitable for pot culture in northern conservatories, but 

¥^rhapB the best way to grow It is in quantity in a frame, 
be bulbs have a way of remaining dormant tor a season 
or two, a diiHculty possibly to be asaociated with their 
luaufficlsnt ripening. W. Gotdring writes : "To keep 
the pots with the bulbs in them in a greenhouse and 

dry atmosphere, and if baked in the sun. so much the 
l>etter. Autumn is the best time to get bulbs, and after 
potting they should be kept dry till spring, and with the 
signs of growth plenty of water should he given, and 
occasional weak manure water." It is suspected that 
there are two varieties, a shy-blooming and a free -bloom- 
ing kind. This may explain some of its reputation tor 
eapriciousness. O, lAvrtoidedseasierto grow and earlier 
to bloom. With gentle forcing it may be had for Christmas 
in a moderately warm house. O, rtrolutunt is very dis- 
tinct by having revolute Instead of spreading segments. 

one may search a dozen of the largest bulb catalogues 
without finding it offered. O. eaudatum is similarly rare 
in trade catalogues, but It Is still cultivated in dwelling 
bouses under the erroneous name of Sea Onion. The 
Sea Onion Is Urgiiita tnariUma, a plant of the same 
general appearance but distinguishable In leaf, flower 
and fruit aa follows: Urginta maritima hoa Iva. 3-3 In. 
wide: raceme l%-2 ft long: bracta 3-4 lines long: fla. 
white witli a brown keel: seeds crowded, disk-like. 
OniHu>gal»m caudatvm has Ivs. 1-lK In. wide; raceme 
>j-l ft. long: bracts 6-9 lines long: Hs. keeled with 
green: seeds not crowded nor compressed. 

Perhaps the bent purely horticultural reviews of this 
group are to be found in The Garden: the tender kinds 
bynaldrlnglnOn.49, p. 30B; the hardy kinds by "D.K." 
InQn. 41, p. 376. 

A. Fit, tflf-colorrd, both front and back. 
B. Piitil prominent, thininn, grttniih blaek. 

J ovoid, 1-IH in. 
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roundish or deltoid In outline, 3-5 In. long and wide: 
fla. self-colored, odorous; filaments Isnceolste, not cus- 

rangnl'ar on the base. Mediterranean region. 8.M. T2S. 
On. 49:1063 (good). B.M. 31T9 and B.R. 11:906 |as 0. co- 
ri/mbotttm). G.C. II. 19:665. Gn. 22, p. 249; 32, p. 145; 
t1,p. 377: 48, p. 309. -The pistil lEi a beautiful and strik- 

BB. PiUil Hol a ttriklng tealHrt, dull, tmatttr. 
C. Numbtref tloireri in a rlHtlrr IH-SO. 
thyTMldM, Jacq. Bulb globose, IS-2 in. thick: Ivs, 
5-6, lanceolate, 6-12 in. long, l-i In. wide: scape H~\Vi 
ft. high: raceme l2-:<0-nd.. dense, triangular in outline, 
3-1 in. wide: fla. self colored; fllameols alternately 
longer and lanceolste, alternately shorter, dilated above 
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Var. atoram, Alt. (O. airtum. Curt.), has golden 
rellow fls. B.H. 1»0 (fis. saffron). 

-'~"U, Ker., has pale yellow fls. B.B. 



CC. JViimNir of floicera in a cititter 50-100. 
IftUfUllun, Linn. Lvs. 5-0, ascending, glabroua, 
fleahy herbaceous, broadly lorate, 12-15 in. long, I>i-2 
in, wide In colt.: fliaments about equal, lanceolate. 
TauTla, Caucasus, Kurdistan, Arabia. Egypt. B.M. 376. 
B.R. 23:1978 (fis. green only at tip of keel, and borne 
in a perfect pyramid). 
AA. FU. tcilK a grrtn fact, tkt oiilrr legmtnti nar- 
rowly margined whitt. 
B. Cliiiitr inetraely pyramidal Jn oulltnc. 
tminllAUun, Gnsa. Bulb ovoid, I in. thick, simple: 
lvs. B-fi, narrowly linear, 5-6 In. long, 1-2 lines wide, 
unspotted: scape 2-3 in. long: raceme 6-ll)-fld., corym- 
bose or inversely triangular in outline, 2-3 in. long and 
wide: pedicels ascending: fls. with outer perianth seg- 
ments margined white. Mediterranean region. 
BB. Cliisttri quadrangular in outUnt. 
c. Numbrr of floircrt li-iO. 
nmbellitam, Dnn. Star of Betblebeu. Bulb snb- 
globoae, I in. thick, bearing numerous bulbils: lvs. 
6-9, narrowly linear, 6-12 in. lung, 2-1 lines wide, deeply 
channeled, distinctly spotted white: scape 4-6 in. long: 
raceme 12-20-fld., quadrangular in outline. 4-6 In. long. 
6-9 in. wide: lower pedicels In fr. spreading: fis. with 
outer perianth segments margined white. Mediter- 
ranean region. Escaped from old gardens in U. S. 
CC. Number of tloaeri S-lt. 
•aeiipnn, Tenore. Bulb ovoid. ^-\ in. tbick, not 
proliferous: lvs. 5-6, narrowly Uuear, 4-6 In. long, 1-3 
lines wide, glabrous, spotted, disappearing after the 



cape 



-IN in. 



e 3-12 -fl 



gular in outline, IN in. long, 2%-3 in. wide : lowest 
pedicels in fr. deSeied : bracts %-\ in. long, shorter 
than the pedicels: fis. with outer perianth segments 
margtned while: style very short. S. En. 



1. Ofnithucalum Arableu 



X«l. 



AA*. Fleieerii mare nr Imn u-hilrfnetd, iui keeled 

trilh green on the back. 

B. Bloitomi nodding. 

ntltuw, Linn. Bulb ovoid, I-IS in. thick, producing 

offsets freely: Ivs. pale green, l-l>4 ft. long, 3-6 linoa 

wide, diaappearing after the llN. : scape 8-12 In. long: 

raceme 3-12-fld.. oblong-cylindrloal in outline: pedicels 
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shorter than the bracts : fls. green, margined white on 
back, the lower ones nodding. Eu., Asia Minor. B.M. 
269. On. 32:621 & p. 77; 41, p. 376. -Rarely escaped in 
U.S. 

BB. Slo88om8 erect or ascending, 
0. Width of leaves 3-6 lines . 

Narbontase, Linn. Bulb ovoid, 9-15 lines thick: Ivs. 
strap-shaped, 1-1 K ft. long, 3-6 lines wide, glabrous, 
glaucous green, scarcely disappearing before the end of 
flowering: scape 1-lH ft. long: raceme 20-50-fld., ob- 
long-cylindrical, 4-8 in. long, 1^-2 in. wide : lowest 
pedicels 9-15 lines long: fls. whitish, keeled green on 
the back : filaments lanceolate at base, not squared. 8. 
£u. B.M. 2510 (stripei^ ^een back and front). — O. py- 
ramiddlCf Linn., is considered by Baker to be a robust, 
large-fld. garden form, but it is said to grow wild in 
Spain and Portugal and may be a distinct species. Fls. 
white, with a green stripe on back. Gn. 41:854. 

cc. Width of leaves 9-18 lines, 

D. Filaments alternately linear and lanceolate, 

longebraetel^tiiiii, Jacq. Lvs. rather fleshy, glabrous, 
lanceolate, 1^-2 ft. long, %-lH in. wide, persistent 
until after flowering: scape l>^-2 ft. long : raceme 
dense, 30-60-fld., oblong-cylindrical, 6-9 in. long, 15-18 
lines wide: lowest pedicels 9-12 lines long: fls. whitish, 
keeled green on the back: bracts 9-15 lines long; fila- 
ments alternately linear and lanceolate at the base. S. 
Afr.— Baker says the bulb is 3-4 in. thick. 

DD. Fflaments alternately lanceolate and quadrate 

at the base, 

oanditnin, Ait. Lvs. lorate, lH-2 ft. long, 1-1 K in. 
wide: scape 13^-3 ft. long: raceme dense, K-1 ft. long: 
fls. banded g^een on face, and keeled green : bracts 6-9 
lines long. S. Afr. B.M. 805. Window plant. 

AAAA. Fls, white f with a brown or greenish yellow 
eye: perianth segments rtvolute, 

revolfttnm, Jacq. Lvs. lanceolate, 6-9 in. long, 6-9 
lines wide: fls. not keeled with green, many in a sub- 
corymbose cluster; style very short and stout. S. Afr. 
B.M. 653. B.R. 4:315. W. M. 

OBOBUB is considered a subgenus of Lathyrus, but 
for O. formosus^ see Pisum, and for O, lathyroides^ see 
Vicia, Since Lathyrus was written for this work, the 
names of 3 other species of Orobus have been promi- 
nently mentioned in this country: O, aurdntius^^ Vicia 
aurdntia; O, fldccidus^Lathyrus vemus, var. flacci- 
duSf Ser., which is distinguished from the type by its 
very narrow, flaccid lvs. ; and O. Pannonicus, a puzzling 
name, which is discussed in the next paragraph. 

Orobus PannonicuSj Jacq., Is by Index Kewensis re- 
ferred to Lathyrus PannonicuSy Garcke, but older au- 
thorities, as DeCandolle and Koch, refer it to Lathyrus 
albus, Linn. f. L, albus differs from other species as 
follows : root of clustered, club-shaped fibers : stem 
angled, unbranched, narrowly winged above: Ifts. 2-3 
pairs, linear-lanceolate and linear: style linear. Nor- 
mally it has white or yellowish fls., with the standard 
often flushed rose color on the back; but var. versicolor^ 
Koch, has a purple standard, with yellow wings and 
keel. This is B.M. 675 (as O, varius) and probably the 
form in cult. 

0B6NTIUM (one of many names arbitrarily applied 
by LinnsBus ; he probably had in mind some water 
plant growing in the Syrian river Orontes). Ardcecp. 
Golden Club. Orontium aquaticum^ or Golden Club, is 
a hardy, native, aquatic plant, which bears in early 
spring yellow "clubs " on white stalks. The "club " is a 
cylindrical spadix 1-2 in. long. The lvs. are ascending 
or floating, according to the depth of the water. They 
are oblong-elliptic, with a blade 5-12 in. long, and no 
distinct midrib, but numerous parallel veins. The fo- 
liage is handsome, dark velvety green above, silvery 
below. The plant is very strong and deeply rooted, grow- 
ing in water 10-18 in. deep. On account of its firm hold on 
the soil it may be planted in swifter water than most 
aquatics. It has the fault of being difficult to eradicate 
when firmly established. 



Orontium is a genus of one species, which is found in 
swamps and pools from Mass. to Fla., mostly near the 
seacoast, but extending as far inland as central Pa. and 
La. Spathe usually soon deciduous : fls. hermaphro- 
dite, covering the whole spadix ; sepals scale-like, im- 
bricated upon the ovary, usually 4 in the upper and 6 
in the lower fls.; ovary 1-celled; ovule solitary, semi - 
anatropous : fr. a green utricle. 

aqTiAtleniii, Linn. Golden Club. Blade of lvs. 5-12 x 
2-5 in.: stalk 4-20 in. long: scape ^-2 ft. long. B.B. 
1:364. L.B.C. 5:402. R.H. 1888:85. Gn. 27, p. 213. 

F. W. Barclay. 

OBOXTLOH (Greek, a mountain tree; nevertheless 
it grows anywhere from sea-level to an altitude of 3,000 
ft.). Also written Oroxylum. Bignonideeas. A genus 
of one species, an Indian tree, which, as Franceschi 
says, is "remarkable for the large size and striking form 
of its leaves, almost black flowers, and long, sword- 
shaped pods." This tree is cult, outdoors in S. Calif, 
and under glass in Europe. It attains 25-40 ft. in In- 
dia, has lvs. 2-4 ft. across, which are shining and twice 
or thrice temately pinnate; Ifts. 5x3-4 in.: raceme 10 
in. long: fls. fleshy, 2% in. long, 2-3>^ in. across, beli- 
shaped, and white or purplish according to the Flora of 
British India. 

This tree has no near ally of garden value. It might 
be roughly compared to a Catalpa for its long pods and 
winged seeds, and for its much -cut foliage to Jaearan- 
da ovalifolia, which is one of the most striking and 
elegant trees cultivated in subtropical countries. Ge- 
neric characters are : calyx large, leathery, truncate or 
obscurely toothed : corolla-lobes 5, subequal, round, 
crisped, toothed : stamens 5 : capsule septicidally 2- 
valved: seeds thinly discoid, with a broad, transpar- 
ent wing. 

tndicmn. Vent. Lvs. opposite ; Ifts. ovate, entire: 
peduncle 1 ft. long: capsule 1-3 ft. long, 2-3 in. wide, 
hardly 4 lines thick. India, Ceylon, Cochin China, Ma- 
laya. 

ORPINE or STOITE CROP. See Sedum, particularly 
S, Telephium, 

ORRIS-ROOT or IRIS-ROOT. See Iris Florentina 
and Perfumery Gardening. 

ORTHOCARPUS (Greek, straight fruit, which distin- 
guishes this genus from Melampyrum). Scrophularid- 
cecB, O, purpurdscens, Benth., is a plant something 
like the Painted Cup (Castilleia). It is a Califomian 
annual, growing a foot or less high, with yellow, crim- 
son-tipped fls. and gaudy bracts. Gray says it is "com- 
mon along the hills and mountains of the coast, from 
San Diego to Humboldt Co., so abundant as to give the 
ground a purple hue for miles in some places; occasion- 
ally, with duller or only pallid color, in salt marshes. 
The reddish, soft and copious beard of the narrow and 
hooked upper lip which marks this species is composed 
of many- and close-jointed hairs." This plant was 
offered in 1891 by Orcutt. For fuller description see 
Gray's Syn. Flora of N. Amer. In Ortbocarpus the 
calyx is 4-cut; in Castilleia many -cut. 

ORTHROSANTHUS (Greek, momtit^ flower; because 
the fls. open in the morning and fade before noon). 
Jriddc€€e, O. multiflorus is a charming plant some- 
thing like our blue-eyed grrass or Sisyrinohium. It has 
a tuft of grassy foliage a foot or two high, and sky-blue, 
6-parted fls. an inch or more across, which open one 
after another for a week or so. Horticultural! y it is 
classed among tender bulbs, though its rootstock is a 
short, thick rhizome. This choice plant comes from 
Australia, which, unlike the Capo of Good Hope, is very 
poor in showy bulbous plants of the iris, lily and ama- 
ryllis families. 

Orthrosanthus is a genus of 7 species, 2 from tropical 
America and 5 from Australia. Lvs. firm, linear, equi- 
tnnt: clusters many-fld., panicled: fls. pale blue; pedi- 
cels so short that the capsule is not protruded from the 
spathe; perianth-tube very short or none; segments 
oblong, nearly equal, spreading; filaments free or con- 
nate only at the base: ovary .3-celled; ovules many. 



OBTHROSAHTHUS 

nparp(M«di ityle-bruMhea Klteraatlng with the ui- 
tben: aeeds minute, very Dev Slsfrincbinin, which is 
ft more vkriable genaa, and hu longer pedicel*. See 
Bkker'B Hudbook of the Irlden (1892). 

There seeniH to be no recorded Amerleui cTpeiience 
with O. muUitlorua. Krelsge Hsu Ic amang bulbs suit- 
able for frame culture. Nicholson sa^s Ic thrives and 
does best when planted In the border ot * cold oonssr- 
Tatory, and adds "If, bowever. IC Is necessary to grow 
them In potn, use turff loam and leaf-mold, and Insure 
■.oBeienC dralnaKe." 

mnltUUnu, Sweet [LibMia szurea, Hort.}. Lvs. a 
doieo or more, 1-IH ft. long, H to K ot an inch wide: 
pacdote 4-6 In. Ions: capinle obtuse. Southern and 
western Aastratla. L.B.C. li>:UTi. B.R. 13:1090 (U 
HUgrinthium eyaneumi, ^. u, 

OBtZA (derived from the Arabic name, Eras). 
Gramlnta. Six species of tbe tropica, includinfc O. 
talina, Linn., the well-known rioe of commerce. This 
Is a native of the Old World tropics, and is uaturatlied 
fa Braill; cultivated extensively In China and India 
and more recently In the coast region of our southern 
states. A marsh plant, with flowers in panlules; spike- 
lets l-fld.; empty glnmes 2, small; B. -glume and palet 
about equal, laterally eomprenoed, keeled, the former 
usually more or less awned. Contrary to the oanal sup- 

KItlon. rice paper is not made from rice, but from 
.>er Mulberry or Bamboo. x. g. Hitchcock. 

OBTZdPSIB (Greek, riee-like : fmm a fancied re- 
semblance to that grain). ChanUiia. Mountain Rici. 
Contains about El species o( temperate regiona. Mostly 
tufted perennials, with narrow panicles of rather large 
greenish 1-fld. splkelets. Empty glumes thin, nerved, 
naarly equal: fl. -glume coriaceous, becoming Involnte, 
provided at base with a abort callus, and at apex with a 
simple untwisted deciduous awn. Three of our native 
■peoies are offered by dealers in wild plants. 

■eUaoeiriM, Muhl. Distinguished by its leafy culm, 
the Its. being broad and Hat : panicle almple or com- 
pound; fl. -glume blackish: awn about 1 In. long. Rocky 
woods. New Eng. to Ho. — Blooms late in summer. 

MpariUIia, Ulchx. This and tbe next have tufted, 
naked culms, with flat, concave or Involute lvs.: culms 
9-lS in. high, bearing sheaths with rudimentary blades ; 
lvs. rough-edged, evergreen: awn H in. long. Northern 
■tates to Colorado. -Blooms early In spring. 

OuMUnii*, Torr. Culm 0-16 in.: lowest sheaths 
leaf-bearing: Iva. Involute, thread -shaped: awn very 
(hort, deciduous or wanting. Me. to Minn., on rocky 
hlUs; rare. x. S. HITCHCOCK. 

OBAQS OK&irOE. See Toxylon. 

OSIEBS are willows used for baskets and wlllow-ware 
In general. Some dogwoods are sJso called Osiers. 
The varlons kinds are described under Saliz and Cor- 
iius. Osier ctilture is generally considered as belonging 
to aylviculture rather than to horticulture, and Is there- 
fore not treated here, bnt tbe interested reader abould 
procure "Osier Culture,''by John M. Simpson, a pam- 

Ehlet of 27 pages. Issued In 1898 as Bulletin 19 of the 
liT. of Forestry, U. S. Dept. ot Agrlcultnre. 

OBMASTHUB [fragranl floatr). OUicetr. The cnl- 
tlvated members ot this genus are usually known aa 
pleas, but Oamanthus la distinguished from Oleabytts 



rally o. . 

green trees or shrubs, of 7 or 8 species In eastern Asia. 
Paelflc Islands, and one in North America. O. fragrant 
Is the only common species In cult., and this is  gretn- 
honse plant In the North, being grown for its very fra- 
grant tia. It is of the easiest culture In an Intermedlato 
temperatare. It ia almost a continuous bloomer, al- 
though ordinarily It should be rested In late winter or 
summer In order to ripen the wood for fall and winter 
bloom. Be careful not to overpot, and keep the plant 
fr«p from mealy bug. In the South and In rsllfornla. 
It thrlvea when planted out In a place shaded from the 
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±. Lvi. tmall-toothed or uttire. 
bigranf, Loar. (Otea frigrani, Thunb.). Fig. 1695. 
Small tree or shmb, nsually cult, as a pot-plaot: Its. 
oval to oblong and lanceolate, flnely sharp-toothed 
(said to be entire In tbe wild plant), thick, lighter col- 
ored and veiny beneath: fls. small, white, the corolla 
divided nearly to the base, In clusters In the upper ax- 
ils, very fragrant; fr. not produced on the cult, plant, 
but on the wild plant sa" "" "- " -••'—" —'•'-'■• 
India, China, Japan. B.J 



Olea frOBrant of ^rdmis. 

Amerioinui, Benth. & Hook. Devil-wood. Florida 
Olea. aiabrouB small tree or tall shrub, with whitish 
bark; lvs. thick, evergreen, lance-oblong, with a short 
petiole, entire, shining above: fls. polygamous or dltE- 
clous, dull while. In panicles which are shorter than the 
Iva., fragrant: fr. a small dark purple drupe. Blooms 
In spring. N. Car, south. S.S- 6:279, 280.-Thls plant 
ia In calt. in choice collections south, but It is not now 
advertised. 

AA. Lv>. niualli/ ipinij -toothed and hollif-Ukr. 

AatdlatiSBi, Sleb. Small, evergreen tree, with elliptic 
or oblong-ovate, stiff splny-toolhed, shining lvs., 3-1 in. 
long ; fls. white, in short axillary clnsters appearing 
in autumn, very fragrant, larger than In O. fragTani. 
Japan. G.C. II. 8:689. Very variable. Var. lliolI*lln», 
Hort. {Olra ilicifitlia. Uaaak.),ls a compact dense 
shrub, with smaller lvs. There are variegated- leaved 

-lyrtiidllna, Hort., 'has compact habit, with rigid. 






bardy- 



1 Phila- 



O. (aWolia and O. Unuilrifiilia of the Irsde are probAblr 
Phill/rcsa. O. buxiMia. Hort.. U probably Olea Cspensls, 
Unn., a sbmb from 8. Atrlc-a. L. u. B. 

OflII0BHlZ& (Greek; referring to the sweet, aro- 
matic, edible roots). Pmbellifera. A small gcitius of 
Serennlalherln, 1-3 ft. high, with tematcly decompound 
}liage and white fls. In few-rayed umlipN. They are 
sometimes called Sweet Cicely, but tbe true Sweet 
Cicely Is Ifyrrhii odoratn, a cloHely allied European 
plant, the lvs. of which have the .•cent of anise seed and 

advertised In the eastern stales, and 2 eaatem apeciea 
are rarely offered. F. W. Barclay, who has charge of a 
very large collection of native plants, writes that the 
easlem species require a loose, rich, rather mpiat loam. 
He adds that they are nanally to be found in shady 
places, but where soil conditions are suitable they do 
well in the sun. Wilfred Brotherton remarlis that their 
foliage turns a handsome puqile In autumn. 
Oenerio characters: Calyx-teeth obsolete: fr. linear, 
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glAbrouB or brlitlr; csrpel sllghtl; llBttened don&lly or 
Qotttftll; BtylesloDgorBhort; seed- face front BUghtly 
ooiiOBTe to deeply Bulcata. Coulter and Rose, Monagrmph 
of North Amerleui nmbolUtero, 1900. The genertc 
name U bIho ipelled Oimorrhiza. 

ion {9-i lintt 
latt, viry brittly. 
B. Stylt a lint or mart long, 
lonfflitjlli, DC. Stout, glabroQB or allfhUy pnbea- 
cent. Cuiada to Vs. uid west to Dakota. B.B. 2:530.— 
Boots nlth a Btronger amel] and taste of anlae than O. 
brtvittytii, Brothertoc BBfi it Is a maeh prettier plant 
than the nsit, with larger umbels. 

BB. Style half a line or Itu long. 

C. L/U. eS in. long: rayt ttoul, 1-S in. long. 

bnrlltjlU, DC. Rather stout, villous puhpaeent: 

Iva. S-3-temata: style and stylopodium half a line loog. 

Canada to N.C. B.B. 2:530. 

QC. £««. ii-t in. long: my lUndtr, £-1 in. long. 

dM>, Toct. Rather Blender, Bomewhat pubeseent or 

IClabrous: Its. twice («matar atyle and Btylop«dium M 

llDelong. MtB., Calif. 

AA. Ft. uriihaut caudate alttnaatioH al bate. 
ooddtDtiOll, Torr. (Jfj)rrAit oecidenlilit, Benth. & 
Book.). Rather stout, puberulent or pubescent: Ivs. 
3-^-terante ; KCs. l>j-l !□. long: umb«l S-l^-rayed: 
rays 1-5 in. long: stylopodium and style %-\ line long. 
Calif, to Wash., east to Montana. yf_ m^ 

OSMDHDA (from Oimundir, ananie of a Saxon god). 
Omundiceix. &. Bmall genue of showy native fema, 
with rather coarse foliage, but highly ornamental from 
their clustered habit. The sporangia are (armed in 
panicles borne on the Teins of reduced Iva., provided 
with a rudimentary transverse ring and opening verti- 
cally. 



, £fjr. 



ully b 



in. RovAL Fern. Growing In clumps 2-6 
e of Che leaves bearing pnnlctea at their 
, . luai 1-2 In. long, rounded at tli« baae and 
iiaoatly bliut. Well adapted for open, moist places. 



1S96. Royal F«ra-Oiniunda dnnanwrnea. 

Eu., N. Amer. and Japan.— Com ni only called Flowering 
Fern orKing-fem. O. Japnnira, Thunb., Is a fnrm with 
the aporopliylls forminc di*linct leaves and soon with- 
frioK Bwny; various crested forma appear in cultivation. 
AA. Lei. blplniuilitid only, 
oiniuLmAmaa, I.lnn. TisNAaoN Frrn. Pig. l.'iSC. 
Plate XI. arowliiK In clusters 2-4 U. lilgh or even 
tnOFF, the Bporophylls appearing earlif xl. at tirst green. 
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crown from a large, mostly vertical rootatock. N. Amer. 
— Very handsome for decorative purpoBes, especially tor 
low grounds. 
CUrtOnUfflft, LIOD. Qrowing in crowns, trltli the 



laM, but lacking the little tuft of wool In the axila of 
the pinna which characterties the Cinnamon Fern. N. 
Amer; said alao to grow In India. 

L. M. UXDBUWOOD. 

OaniDndas are strong - growtng fern* of vigorous 
constitution, and well adapted for general culture In 
any fertile aoil which Is not over dry. They are deep- 
rooted terns and, therefore, require considerable depth 
of soil. All the species do well in fuU sunllgbt, 
but the moat satisfactory position tor all the speclea 
would be a deeply dug, thoroughly enriched border ly- 
ing north of a wall. O.reiialia reachea perfection only 
in rich, wet swamps in full sunlight or thin shade, 
where It may attain a height of 8 ft. O. ClayUmiana 
prefers rich, peaty soil In luolst but not wet, open or 
partially shaded position '" '" 



grows most luxuriantly in partial shade, 
it occaalonally attains a height of 6 tt. 

F. W. Babclat. 
OSTEOMfiLBB (Greek, atone apple or ttont tmil), 
Soiicea. The plant which bears the nncomforlalile 
name of Oiteomehi antliyllidifolia is a white-Qd., red- 
fruited bush, ranging from China through (he PaciBo 
Islands as far south as Pltcalm's ieland. It has pin- 
nate foliage, ailvcry beneath, each leaf 2-4 in. long and 
compoHcd of about 25 If ts. The spwiflc name of tha 
plant records its resemblance In foliage to Anthyllit 

piter's Beard, which la considerably used for scanlde 
planting in froatlcsa countries. Botanicolty Osteomelea 
Is cluaest to onr shad bush (Amelanchier), but inferior 
in hardiness and In beauty ol fls. All the other species 
of Osteomelea {about 7} ore nativea of the Andes, and 
have simple Ivs. The silvery nature of O. anihyllidi- 






rably ic 



wild, a 



lapeci- 



n collected. 

Generic characters: trees and shrubs: I vs. alternate, 
stalked, leathery, evergreen, entire or serrate : As. 
us. In Qattlsh clusters: colyi-tube 
1, adnate to the carpels; lobea 5, per- 



■n the I 



; petals 5. c 
1 of the I 



ilyi; c 



9 10 or more. Inserted 
1s5, more or less grown 
calyx: drupes 5-Btooed. 
UthyllldildUa, Lindl. Evergreen bush, 5-6 ft. high, 
much branched: bark browniab black: Ivs. spreading 
and recurved; Ktn. more or less In pairs, yellowish 
green : Ss. about % in. across, a dozen or so m a clnl- 
ter. B.M. rJ54. w. M. 

OSTEOSFfiBKini monllllanun is a shrubby yellow- 
fld. composite, growing 2-4 ft. high, which was oITercd 
In 1»9I by Reaaoner Bros.. Oneco, Fla. It haii dropped 
out ot cult, it is fully de!<cribed in Flora Capensis 
3:4X1, where the entire genus of 38 xpecies la mono- 
graphed. 

OSTBdWSKIA (after N. sb OEitrowaky, Ruasian pa- 
■•ampanuldcea. The Q[*nt Bill- 



t.O.t 



•agtufi 



mongl 



the I 



Interesting "hardy perennlalB" Introduced during the 
last two decodes of the niiifleenth century. Each stem 
grows 4 or 5 ft. high, is branched only at the top, and 
bears 3-6 bcll-shap<'d, pale lilac fla. 4-6 In. HCrvsa and 
4 in. deep. A healthy clump may throw up a« many as 
6-10nt>'m9. Before thedlscovery of Ibis plnnt.riafjrrodoH 
ffraiiiiiflomm was generally cminiden-d the showiest of 
all the large lieli-flowers, but J. N. Gerard declares that 
the Platycodon is very commonplace beside Ostrowskyo. 
In the colored plutes the flowem have a rather washed' 
out appearance, cwept in "Garden," which shows pink- 
ish tints. Gernril describes the color as a very light 
lavender or mnnve, alniOBt while, with deeper veinings. 



t, but UDtartu- 



OSTBOWSKIA 



A dark bias T&rlety w&s thought to  
UBtely Dothlng of the kind has been s 

AltogelberltisiireiyBmKUlarplaDt.wlIh Its great fleshy 
roota, BOmerimes 2 ft. 1iiiik> its vUorLed Itb., luid (be 

DumerouB sa the BepftlB— ft f^neric chjuvcter. Unlike 
PlMyeodoQ. Its Ivs. are membranouB and llRbt tcreeo. 
[t IB tbe only Bpeciaa In the genus. As a genus OstroH-- 
akya In close to Campanula, being dlstingiilBberi by the 
whorled Iva. and tbe DorBl parts Dumerloally greater. 

ThB Giant Harebell needa a deeply worked, perfettly 
drained, sandy soil. Soon after flowering the plants go 
to rest and Dothing Ib left of them above ground. Their 
place nhoald be carefully marked to protect the brittle 
roots from caraleBS digging. Our diy Bummers aod au- 
tumns seem to suit the plaots well, but frequently In a 
moist October growth starts and this seriously weakens 
the old ptatitx. When only a few plants are grown, a 
tight board cATering wilt be found conTenient tor keep- 
ing the roots dry and dormant. For winter protection 
It is advisable to give a liberal covering of Utter. Ei- 
eesaive moisture will destroy tbe crown. Flowerlug 
specimens can hardly be expected within i years from 
seed, and seeds are slow to Kermlnat« unless tresb. 
Nurserymen now propagate the plant by cuttings of 
the young growths taken with a heel In spring; ama- 
teurs by root -cuttings. 

m«BnUiea, Reget. Oiurr Bill-flowkb. Tall, strict, 
glabroua herb, with tuberous roots: Ivs. in distant 
whorls of 4 or 5, ovate, toothed, Bbort-stalked, 4-6 la. 
long: ealyi-lobes 2 In. loog. spreading or recurved: 
aoral parts 5-9, usually 7: style large, thick, yellow. 
eastern Bokhara, at 7,000 ft. Qn. 34:681; 52, p, 481. 
B.M. 7472. G.F. 6:276. A. P. 4:^31. V. 11:306. Q.M. 
31:459, 461. R.H. 1893:472 and p. 473; 1888, p. 344. 
l.H. 35;71. G.C. III. 4:65. S.H. 1:437, 

J. B. Keller and W. H. 

OSTBTA (ancient name). Ciipullftm. Oitrya Kir- 
ginica, commonly known in America as Hop Hornbeam, 

tree, with blrcb-like foliage, slender yellow mate cat- 
kins borne In spring, and female catkins which look 
like clusters of hops, and ripen in July and August. In 
the eastern states tbe Hop Hombeutn usually grows 
about 15 to 18 ft. bigb, but in tbe Middle West it grvws 
much higher, sometimes attaining 50 ft. The bark la 
beautifully furrowed. The species baa a wide range, 

poniea, Sarg., have proved hardy at tbe Arnold Arbore- 

Ostrya Is a genus of 4 species— the following, one In , 
southwestern U. S.. one In Eu. and Asia and one in Ja- 
pan. Catkins borne with the Ivs. or before; males 
drooping, se-slle at the ends of branchlets of the pre- 
vious year, their fls. solitary in the aill of each braci; 
females terminal, solitary, erect, their fls. 2 to each 
bract, enclosed by a bracllel, which In fmlt enlarges 
Into a closed membranous bladder: male Hs. without 
bractleta; stigmas 2: nut compressed, sessile In the 
base of the bladder-like sac. 

TiTginloa, WQld. Fig. 1597. Lvs. ovate or oblong- 
ovate, acuminate, doulily xerrate : bladders 6-8 lines 
long, 4-5 lines wide In fruit; female catkins l>i-2ii In. 
long. Dry woods, Cape Breton lo Minn., south to Pla. 
andTex. S.ij.9;145. B.B. 1:507. On. 24, pp. 230, 231. 

OSWEGO TEA. Xtmarda didgma. 

0TE£BA Japtnlea, Imported by Berckmans, 



OTHONNA 
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vated plant until it has borne fls. and fr., and thus en- 
abled us to determine Its exact botanical position. In 
foliage it resembles very much /. iulegra, and It may 
probably prove to be this species when the fruits are 
known. The Olhita Japonica of ThunbcrK as Qgurcd 
in hlH Icones Plantarum Japonicarum, pi. 13,1s much 
like 1. rotunda, and may represent a plant of this species 
with Atamlnate fls. The hardiness of the cultivated Iliz 
Otiiera Is probably tbe same as that of /. lati/olia and 
integra, and also Its cultivation and propagation, bee 
0"xa- Alfred Rehdeb. 

Olkera Japonica, a very beautiful ornamental ever- 
green shrub or small tree, la well established In several 
Florida gardens. In tbe late £. H. Hart's gardea, at 
Federal Point, Fla., there is a Etmall, bushy, dense tree, 
about 22 feet high, which has flowered and fruited abun- 
dantly. Two plants In my on-n garden, one on high pine 
land, the other In richer soil near the lake, have dona 
eicHedlngly well, though the one In moist ground la by 
far tbe larger and very dense. They were planted out in 
the fall of 1896, and the most vigorous one la now 7 feet 
high, and as much In diameter, provided with branches 
from the ground. Tbe plant resembles Ilex integra, 
but is different to habit and growth. Whatever Its cor- 
rect botanical name may be, it is a very beautiful plant 
for the extreme South, and It well responds to good cul- 
tivation and fertilising. g, Nkhki.i(jo. 

OTHOHEA (ancient Ureek name, of no particular 
application her«|. ContpdHlit. About 80 South African 
herbs and shrubs, of which one |Flg. I59H| is in general 
cultivalion as a window-garden plant. Tbe beads are 
usually yello7, with fertile rays and sterile tubular 
disk florets: torus convex or somewhat conical, usually 
honeycombed: scales of Involucre in one series, more 
or less united to tbe base, valvaCe ; style of disk fls. 
not divided : akenes oval, with bristle-like pappus in 
many rows or series. Only one species of Otbonna ap- 
pears lo be In general cultivation, and this has no es- 
tablished vernacular name in this country, altbongh it 
is sometimes dubbed "Little Pickles" because of Its 
cylindrical, pulpy leaves. 

The plant shown in Fig. 1598 is commonly known as 



isn. I 



eam-OstiTB Vlrsinlca < 
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n shru 



r ob- 



long-obovate glabrous Its,, entire or nearly so, and 2-;! 
tn.long. There can be but little doubt that It Isaspeclcs 
of Ilex, tint the shape of the lvs. does not agree exactly 
with the flgure given by Thunberg of his O. Japonica. 
which was subsequently referred to llei by Sprengel 
under the name /. Olhera. In none of the more recent 
publications on the Japanese flora, however. Is either 
name mentioned, and It In likewise omitted In the 
monograph of Ilex by Maxlmowlci. As the genus 
Othera has no botanical standing It Is perhaps the h>-<t 
to use Ilex Olkera as a provisional name for the culti- 



Olhonna eratiiMla, but thereby arises a puztle in no- 
menclature. By LInniBus a certain flat-leaved plant won 

species of Otbonna were separated by Jaut>ert & Spach 
into a distinct genus, Othonnopsis, distinguished by in- 
volucral scales distinct and style of the disk florets 2- 
parted. One of the plants relegated to this new genus 
was 0<AonnacAeiri7'oIia,Llnn.,wblch then became OtAon- 
nopii* cheirifolia, Jaub, ft Spach. Bentbam & Hooker 
consider Linnnus' OthoHna cra»tiMia to he a horticul- 
tural form of Otiionftopaii rheinfolia. It was therefore 
a nstural sequence to say that the Othonna crwitifolia 
of horticulturists Is properly Othannopiii chtiritolia, 

Hray's "Field, Forest and OarJen Botany." It turns 
nut, however, that the Othonna crottilolia of horticul- 
turists Is not the Olhoniia cramitolia of Llnnieun (if he 
has been correctly reportedl. The former plant is a 
true Othonna. It Is the Orhonnn craiiifolia of Har- 
vey; but since this name cramHolia was used by Lin- 
nwus, It cannot be used again In the same genus, and 
Harvey's plant must take some other name. In fact, 
before Harvey's lime, the name Othonna cramHalia 
was used by Meyer for still anotlier species. The O. 



craiiifolia of Harvey w 
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siMciea, mostly nnttveB of the Chllesn and PenitlBn 
Andeii. Herbs, rarely Bomewbat voody at the hue, usu- 
ally dwarf, decumbent or creepiiiK a abort dielance, 
glabrous or sparsely balryr fla. either aiillBry and soli- 
tary, or in a raceniB at the apex of a aeape. unnallv 
scarlet- or rose-colored ; corolla-tube cylindrical or 
slightly bell-9baped at the throat, lobes nearly equal: 
sUmeos*. didynamous: style entire. 

DOOolDsa, Pers. Hardy herbaceous perennial, sparsely 
!,.,-_. ,.._ -logtij, r„|jpoj_ long-stalked, heart-shaped, 
scape fumlshed with 1- or 



unequally lobed 
2-BUIked Ivs. at 
from which the 
spreading. Cblli 






, cratiilolia of Harvey and of the horticul- 
Is la done below. What, now, Is Linnsus' 
\iMia t As early as 1771, this plant was 
■I by Philip Hiller as tbe " Othonna Miii 



vated in 



CB. but ] 



t adver 



sent. The 



shade. (Spe,nl.<o..4/pin, 

Botanlcally, Ourisia Is aiiiea to 
It has no casual resemblance. 






B.M. 



ealji-lobes 6, short 

J. B. Ekllbb and W. H. 

le meaning vatti 

. Ifuiaddcca. Th< 



ODTIKAHDBA (Madagas. 
gam, referring to the edilile tubers 
IjKie.lcat or Lattice. Itaf plant. O. /. 

the most distinct aod interesting plants in the vegeU^ 
blejiingdorn. It grows In Madagascar, its akeletoniied 
surface of the water. 



The Iv 



rely a 



ery of n. 



. . be handled 

with considerable roughness. The plant Is caltirated 
In all the finest collections of teniier aquatics. The Iva. 
are oblong in shape, and in fine specimens 0-18 in. long 
atid 2-1 in. broad. See Fig. 1000. 

Tfte genas and even the family of this plant is a sub. 
Ject at much debate. If it were not for Ibe skeletoniie. 



- Jebate. If it wen 
(oliage the plant would he referred by all to Aponoge- 
ton. However, the venation of the Lace-tea* plant is 
t AponoBBton, ,-'-- ' ■•  - 






ibthei 



■u the veins i 



B partly 



or wholly filled with green matter. E.lKcworth decliutu 
that if Ouvirsndra were kept distinct then 4 species of 
Aponogeton must go with It. O. ftneilralii is all but 
unique. There is another species with skeletonised 
leaves (O. Hemieriana), but the open spaces are 
smaller and the plant Is le^s desirable for cult. The 
prevailing tendency of the day is to refer both these 
plants to Aponogeton. 
Tu_ T --e,|p^( p],nt can be grown in a tub 



d in a jar 



unhnc 



n the plant seemg 
>s aquarium. In Uada- 



. .„ , -. - 1818 (B.E. 

It is an upright or asceniling undershrub, with 
nat leaves reminding one of leaves of the stock. It is 
described In the European books, but is probably not 
In cummpreial cultivation. It Is native lo the north of 
Africa. A reproduction of part ot Philip Miller's pic- 
ture of the plant, reduced in size, is shown In Fig. 1599. 
CapinilB (Othdnna cmiiifblia, Harv., not Linn., nor 
Heyer. OlhoHtiSpiii chtirifdlia, Bailey in "Field, For. 
est. and Garden Botany," not Jaub. & Spach|. Fig. 
1598. Perennial, becoming shrubby at base In ils native 
country, glabrous, with slendci trailing or drooping 
alems: Ivs. 1 In. or less long, tieshy and cyllndricri-ob- 
ovold, sharp pointed, either scattered or in clusters: 
pedicels 2-6 In. long, ascending, slender: heads nearly 
or quite W In. across when well grown, tbe narrow, 
bright yellow rays wid e- spread in g. S. Africa. — An el- 
eelleut plant (or banging baskets, for it withstands ex- 
tremes of moisture and tcm|>eralure. It is readily prop- 
agated by planting pieces of the stems. It blooms In 
nearly all seasons. Fls. open only in sun . l, H. B. 

OHIUBIA (Gov. Ouris, ot the Falkland islands!. 
ScrophulnriAcKT. O. eoccinm Is a choice alpine of 
tutted habit, heart-shaped Ivs,, and scarlet, narrowly 
tunnel-shaped Ha. 1-1 >i in. long. The genttral appear- 
ance ot the inSoreKcerico is distinct. The Hs. are borne 
Id opposite pairs to the number of 12 on a scape a foot 
or more high. Each flower points at a sharp downward 
angle from its slender TvA fl. -stalk, which is as long as 
■he flower. The fls. are 3-lipped. S-lolied and bulged at 
very base. This rare and charming plant is cultl- 



OUVIRANDRA 

gaacBT, ■ecordlDK to the Botanleul Magailap. the plant 
growB Id ninnlnK water, gome cultivators think that 
the vater must be chsnged every day, but thia is not 
DQctisar;. If eontervn appesr, Introduce > tew tad- 
poles aad SDula; these will deToor the green scum, and 



IttOO. Locfl-leaf plant — .Ouvlraodrm lenestTBlU. 

h«lp to keep the plant In eood health by famlshlDg 
oiy^D. {See AguariHm,) The plant should be potted, 
and plunged not more than IS Inches belov the sur- 
face of the WBt«r. For potting noil use a rich compost, 
auch as Is recommended for Nymphteaa. The water 
should be kept clean and sweet, and a temperature of 
6S» to 75= provided. Avoid direct aunllght. 

In Madagascar the streams often dry up, and the 
tubera carry the plant over the dry aeason. In Imitation 
of nature some cultivators take the tubers out of the 
soil, and leave them on a abelf In a hothouse during 
the month of February. Il is doubtful whether this la 
necessary. Potting should be done while the plant Is 
In active growth, not dormant. Prop, by division. 

lanMtTilli. Polr. (Aptmogilon ttniitrdlt, Hook.). 
Fig. 1600. The fla. are small, and conalst of 6 stamens, 
3 platlla and 2 white petal-like bodies. The lis. are 
numeroua, and borne tn 2 apikea, each about 2 In. long. 
which are united at the base, aud borne on the top of a 
■cape a foot or so long. A. P. 7:67. A.G. 1S:I69. B.H. 
tSM. O.M.3H:e.10. On. 3D, pp. 344, 345. Mn. 6, p. 231. 
F.8. 11:1107. I.H. 8:300. 

O. BtmitrUna, D«cns.. differs In havlni smaller open spaces 
In the Its. .and ^kish 4-parted spikes. 

Wu. Tbiceir and W. H. 

6ZALIB {iharp; referring to the usual acidity of 
the foliage). Oemnidcia, sumetlmea treated aa a fam- 
ily, OxalidAeta. Over 200 species, mostly of South 
Africa and tropical and subtropical America. A few 
are weeds or woodland plants through the northern 
countrlea of both hemlapheres. Mostly bulbous or 
tuberous herbs, with clover-like Ivs., cultivated In bor- 
ders and rockeries or especially aa bangli 
window plants for their flowers; a 
few used la salads, and several of 
the South American species grown 
for their edible roots or tubers. 
The llB. uannlly close at night and 
In cloudy weatjier, and the leaves 
"sleep" at night (Fig. I6OI1. 

O. Aceloiella produces, In addi- 
tion to the showy Bowers, olherB, 
concealed by the leaves, which are 
fertilized In the bud. like those of 
our native blue violets. The bul- 
bous and tuberous species com- 
monly consist of three otherwise 
similar forms, in the flowers of 
which the styles ore respectively 
longer than, Intermediate between, 
and shorter tban the two sets of 



OZAUS 

e O. violaeta proi 
of flow 
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stamens; bat the native 

flnt and last of these thr 

designated as long-styled, mid-styled and short-styled 

Several species, often treated as belonging to a separata 

genus, Blophytum, possess pinnate sensitive Ivs. 

Prop, by division of I he compound hulba 
or aeparallon of the young biilba produced 
at the ends of underground roots by some 
speciea. or division of the clumps of thoee 
which are tuberous, the flbroua- rooted 
caoleacent apecies prop, by cuttings or 
division. Nearly all ipay be grown from 
seed, but this process is slower, and aome 
rarely seed in cultivation. 

Planted in rich, well-drained sandy loam 



the I 



lifted forw 



;rb!oo 



and 



Tied off il 
staxied into growth in autumn for Indoor 
baskets, etc. The caulescent species are 
kept In eontlnnouB growth like Pelargo- 
niums, usually in the temperate house- 

The classical works on Oialia are Jac- 
quin'a "Oxalis, Monographia, iconihus 
illuatrata' (1794), with eiquiaite plates; 
and Zuccarini's "Monographia der Ameri- 
kanischen Oxalis- Arlen," and "Nachtrag 
lu der Monographie der Amerlkanlsehen 
Oialla-Arten " ( 1835-1831 ). The 69 Chilean 
species are reviewed by Karl Relche in 
Engler's Bot. Jahrb. 18:259-306 (1894). 
Wu. TniLaASE. 
None of the cultivated kinds are hardy, at least in 
the North. The bulbous or tuberous kinds grown in 
greenhouses make handsome pot-ptanta for autumn and 
winter decoration. They are also favorite house plants, 
and one frequently sees them displayed as hanging 
plants. They ace easily grown, clean, healthy, and con- 
tinue a long time In bloom. The roots are started in 
August or September, and commence growth qulckly- 
Oood rich soil is recommended. The crowna should be 
kept near the surface, and deep pota used, as the plants 
are liable to lift themselves out. Abundance of water 
will be required during the growing soaaon, and a little 
liquid stimulant will help them when In bloom. Viben 
• I rest,_ leas water will be required, until Anally 

T. D. HATFltLD. 



the pots may b 


e laid on their Sid 


aiba.i. 


lailandra. 12. 
to-ruio. IS. 


Bowlel. 13. 
comlonlata, 2. 


mariNmd. S. 
Hartisna. ». 

Ortileil. 4. 


DevptiM'. 
fulatda. ID. 
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ihowlng dor and night potitlsaa. 
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A. Planit trithout bulbt or tcaig 
rooUlockt ; »ttm a»«allg elon- 
gattd, leafy. 
B. irt«. palmaltig plattd, not 
leparattd, notched. 

C, Color ot lit. re^g 1. roaSk 

cc. Color of fit. chiefly yellov. 
D. Pedanclei thorltr than 

ivt 2. tornleolkU 

DD. PatuncliM longer thatilrM. 

E. FoHagt elmttr^ 3. TmldiTieiuU 

ta. -Feliagticaltered i. OrtglMl 

BB. Ijfti. pinnalilfi placed, tome- 

what lepamted, enlirt 5. dtUnU 

±A. Plantt Kllh undiTfrouitd Mttnti 
thickened and icaly at end, 

teareelg any; li'>, of S Ifit, 

c. Lfti. obcordate 6. A«etDMU> 

cc. Zfti, broadly triangular, 

ecaneig notched 7. Jwmiok 

BB. Fit. roiy, lilac, or tehile 8. mbra 

l^A. Planti from looie, acaly, oroid 
bullit : Item icarctly any; fit. 
umbellcd on elongated teapee. 

B. Lftt. S. 

c. Bulb eotnpoted of numeroul 

imall an«) 0. MutUnft 

cc. Bulb limple 10. tIdIbmk 

BB. £,rtt.4or3 11. Utnphjllk 

BBB. L/tt. S-10 12. laiUndn 

AAAA. Planli from hard, moitig fti»ifomi 
biilbi! Ifti. S. Cape tpeeies. 
B. FU. unbelled : stem aeamly 

c. Color at fli. roue 13. Bswlsi 

cc. Color of fli. yellow 14. MniU 

BB. Fit. tolitary on the pedtinclei. 
C. Stem tcareely any: lftt. 

broad 16. TulabiUi 

cc. Stem ditHntt, leafy: Ifls. 

i>. Lrt. nearly lettile 16. hirU 

DD. Lvi. moatlg loag-ttalked. 17. TMllMlM' 



larker red fls. 



I. rtua, Feuil, Slem elonKmt^d, erect: Ivs. scattered, 
rMhcr short.petloled ; Ifla. obcordstc : flu. in open, 
irreKularJy forked cjmeB on etongMed ailtlary pedun- 
elsB, rather large, rosy, with deepnr velnn. Chile. B.M. 
2830. B.R. 13:1123 (as O. floribnnda). O. A'im.tt. 



log, loosely hairy: IftB. obcordati _ _ ._ .. 

together, amall, yellov. — A Croploil form of thin poly- 
morphous Bpeciea is UDiveraat as a greenhouiw veed, 
especially Id Agave and Cactus tubs. 

Var. atrop nr pftro, Plaoeb. {O.lropaololdes. Schlarh- 
ter). AHcending, tufted, with deep purple-red «t«nm 
and foLlaice. Sometimes used for beds or borders, and 
for carpeting large tubs, etc. Eu. P.S. 12:1203; 19:1968. 
R.U. ]H9T, p. 499. 

3. T&ldiTi«nsU, Bam. (O. ValdiriAiia,^OTt.). Short- 
stemmed: Ivs. clustered, long-petioled; l(ts. obcordate: 
Hs. clnsplj umbelled on erect, elongated peduncles, yel- 
low, Hith reddish veins. Chile. 

4. OrtglMi, Kegel. Pig. 1602. Stem elongated, ercel, 
rather Heahy and usually reddish: Ivs. scattered, oftea 
on long, colored petioles; Ifts. red below, cunente.Bitb 
brnad V-shaped notch at end; lis. very short -stalked, in 
forked cymea on elongated peduncles, small, yellow, 
with deeper veins. Peru. tit. 187.^:817. 

5. dalisiU, Pohl. stem erect, elongated, slender, 
hrsnching : Ifts. ovate or laiire-ovate. acute : Hs, in 
rorked cymea on elongated peduncles, small, pale rose. 
Brail I. 

6. AoatortllB, Linn. Wood Sorkel. Rhiiome slender, 
the ends scamely thickened, densely scaly: Ifts. obcor- 
date, not orange -dotted: fls. solitary on the scapes, 
white, with rosy veins. Eu.,N. Amer. On. 47, p. 129.- 
Whlle acharmingplantfortbe wood-garden, this, which 
Is sometimes hefd to be the original Irish Shamrock, 
scarcely enters lato onltnary gardening. U.C. II. 
25:685. 

7. Jftp6lllM,PT(uieh. ASav. Lfts. broadly triangular, 
scarcely notched, truncate. Otherwise similar to (be 
last. Japan. 

S. i4bn, Bt. Hit. Rhliome thickened at ends into 

loosely toothed tubers, sometimes nearly an Inch thick, 

and often clustered: Ifts. obcordate, more or less hairy, 

orange-dotted beneath : inflorescence roontly compound ; 

lis. numerous, umbelled, rosy, with deeper veins. Bra- 

lil. Qn.50. p.511 {" O. rtoW6i,H<[u).-l'auBlly cult, as 

O. rioribunda, which name properly belongs to the 

next, and sometimes, but bIho erroneously, as O. arbo- 

A lilac -flowered form passes erroneously (or O. 

Ifln. and a white form for O. arborra, var.alba or 

[ba ; and O. violacia and O. vlolaera var. alba at 

rade seem to be this species and its variety. 

KutUna, Zuce. (£>. lirhjoi, St, Hil. O. bipanc- 

Orah. O. Ilorib^nda, lA^bm.l, Bulbs composed of 

erous small ones: Ifts. obcordate, somewhat hairy. 

with a marginal row and some scattered dots of 

orange color beneath: umbels usually compound: 

fls. rose-pnrple. Trop. Amer. B.Al. 27S1: 39:18. 

— By a misprint this is sometimes advertised aa 

O.marilima. 

\ 10. vloUcea, Linn. Bulb simple: Ivs. rather 

I fleshy, glabrous: fls. in simple umbela, rosc-vlo- 

let. Eastern U. 8. B. M. 221.i. Mn. 5:121.- 

Scarccly useful, except for hardy borders, rock- 

tatrBphfllB, Cav. {O. Dfppei. Lodd.|, Lfts, 3 or 
Itoid, truncately notched, ouch crossed by a pur- 
band: fls. rather tew, lilac to deep rosy. Mexico, 
n. 8:790; 15:1500. U.M. 39, p. 403. On. 8, p. 43.- 
itimea called O. ftculentn, tieeause of the largo 
orm roots beneath the bnlbs. 
lulindra, Zurc. Lfls, 5 to 10. olilong-spatulate, 
notched, several inches long, radlatcly pendent 
t a reddish illsk at end of petiole: fls. crowded, 
crimson. Mexico. B.U. 3896. 
B4wi«i, Herbert. Fig. 1601. Lvs. large; iris. 
rather fleshy, broadly obcordate, deep green: fls. large, 
loosely clustered, bright roae-red. Cape. B.R. 19:1585. 
B. 1:25. R.II. 1858. p. 120. Go. 10, p, 159. 

14. otrntia. Thunb. Fig. 1G03. Lfts. broadly obcor- 
date, rWcjilv notcbwi. often pun>lish; tl». large, com- 
pactly cluslered, bright yellow. Cape. 1,.B.(,'. 12:1154. 



OXAUS 

B.M. 23T(m O.eapritia). A dauble-fld. form natonliEed 
about the Mediterruinu] la bIbo comiDOiily eult. F.S. 
1S:1964. — Both the slDgle ftnd double forms ve fre- 
quently bat nroDgly listed as O. Itttia u>d O. flava. 
■ad sometlmeB as O, tapriHa, and the popular name of- 
Bennada Batteronp U beooming attached to them 
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Oxera U a Kenua ol 10 speeies of abrabs, often 
climbers, all from New Caledooia. Lva. oppoaitfl, en- 
tire, leaUtery: fls. whitish or ;eltowish. In twice- or 
thrioe- forked cymes, varying greatlf In form of lutlri 
and corolla, but the latter alwaya 4-lobed, and wide- 
throated: drupes 1-parted or by abortion redoeed to a 

polohtlU, Labill. Lva. 2^ In. long, stalked, the lower 

ones oblong- lanceolate: calyi conspicuous, loose, com- 
posed of 4 more or lexs united greenish yellow sepals, 
e«oh S-?j in. long. Un. .t3:651; 45. p, 333. I. H. 36:76. 
J.H- III. 30:33. B.M. 6938. G.C. III. 3:209. R.H. IBM. 
p. 2T*.-0neB ofTered by John Saul, Washington, D. C. 
Also cult, outdoors in 8. Calif. 

OZ-ETX. In America, StlUpiU ; In Europe, Bupli- 
Outlnum. Ox-Bje Oallj. ChrytatUheimvm Liueatttht- 
mvm and Badbtekia \irta. 



16. nrUblU*, Jaeq. (O. varidbiH; var. atbtflint, 
LIndl. O. graitdiftdra, Jneiy. O. Iifzufa, Jacq. O.pur- 
pHrea, var. Idzula, Uort. O. rieidula, Jmcq. O.Mutgil- 
IJfa.Jaeq.). Lra. Urge, rather fleshy, sometimes par- 

_.....-j. =. 1 hlte or slightly variegated 

it base. Cape. B.M. 1683. 

.pie.' Cape. B.R. 18:1503- B.M. 1712. ' 

16. Ultet Linn. (O. rotdeta. Jacq. O. mulHfldra, 
Jaeq. O. ruMlIa. .laeq. O. hirlilla, 3teq. O. tiilgida, 
Lindl.). Lvs- nearly sessile; Ifta. spatnlate: fls. from 
lavender or pale roay (var. roMs) to deep rose color. 
Cape. B.B. 13:1073. B.U. 1031. L.B.C. 3:213. 

IT. TsnliioloT |0. etonDdta, Jaeq.). Glandular: lvs. 
and peduncles clustered at end of simple stems; petioles 
mosUy elongated; Itta. linear-wedge-ahaped: fla. white, 
yellowish below, the petals bordered with red, opening 
only In full sunshine. Cape. B.U. 153. F.S- 8:834. 
Wu. Trilkasb. 
OZlSA (meanlngdnbloug). Vtrbenirta. It needs 
but a glance at any of the colored portraits of Orera 
coecinea to show that It is one of the most Inlereatlng 
climbers cultivated In our botbouxea. It has ivory- 
white, trumpet-shaped. aweet-Bcenled Hs. 2 in. long and 

more. A plant 3 years old from cuttings will com- 
pletely clothe the ratters and bloom freely, the weli^ht 
of the clusters causing the fls. to droop gracefully. The 
prominent calyx reminds one of Citrorltndron Thomp- 
lona, a dlfitlngulshed favorite and near relative. As 
the cylindrical part of the corolla-tube leaves the calyx 
It makes a sharp bend and then broadens out inio a 
funnel-shaped flower, with the 4 loben ncarcely spread- 
ing. The spirited appearance of the fls. Ih enhanced by 
the long style and the 2 stamens, which are thrust out 
and strongly cun-ed. 
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OXTANTHUB (Greek, iltarp flomr; referring to the 
acute lobes of the corolla and calyx). Bubidcea. A 
genus of 15 species of African trees and shrubs, allied 
to the Cape Jasmine and to Gardenia cilriodora. They 
are remarkable for their extremely long and slender 
corolla-tubea, which are topped by a 6-pointed star of 
spreading, narrow lobes. The fls. are sometimes 0-« In. 
long, and 2 in. across In cnltivation. Lvs. opposite: fls. 
usually white, in axillary racemea or panicles; calyx- 
tnbe truncate, or with 5 short teeth; corolla aalver- 
shaped, throat glabrous ; stamens 5, inserted at the 
mouth of the tube: ovary 2-ceIled, except in 1 species; 
style nsually exserted; stigma usually spindle-ahaped 
or clilb-ahaped, 2-cut at the lop: ovules numerous, not 
immersed in the 2 fleshy placentae: fr. a sort o( berry. 
Twelve species are described In the Flora of Tropical 
Africa, 3 in Flora Capensla. 

HataUnll*, Sond. Branches, lvs. and calyx glahrona; 
lvs. elliptic-oblong or ovate -lanceolate, shortly aeumt- 
nste, 7-8 In. long, 3 in. wide: racemes axillary, loosely 
16-20-nd.: fls. white; corolla-tube about half the length 
of the lvs. Wet places In woods near l>urban, Natal. 
Cult, outdoors in b. Fla. and In Eu. under glass. 

O. UMMnu, 6c. HiipldalDns-pnbenilons : lvs. obtnseir 
nmndcd or •omt-'-- ' 

grooved. Irop. 



T whll«, then tawnr o 



W. M. 



OZTCOCOirS. See Vaecinium. 

OZTBtSDSini (Greek, lour tree,- from the acid 
taste of the foliage). Also written Orgdentlnn. i'H- 
cAcea. 3or7R-woOD or Sobbil-tbie. A genus of one 
species, a North American tree 15-40 ft. high, bearing 
numerous small white tubular fls. in early summer. Its 
chief heaaty lies in the character of its Inflorescence 
(see Fig. 1B04), which Is a panicle composed of 6 or more 
racemes, each about 3-6 in. long and bearing as many 
as two doien pendent Qa. It is also valued for Its highly 
colored autumn foliage. It Is of rather slow growth anil 
Is useful In shrubberies, along the borders of woods, or 



rell. 



only , 



moderately good s 



1 Andro 



strictly dcflned. Andromrdti 
typic genus called Oxydendmm, based on the following 
characters: calyx cut Into 5 separate sepals whlrh over- 
lap more or less In the young buds : corolla ovold-cylln- 
dricsl, crowned with !i short teeth: anthers long, linear, 
blunt on the bach, opening by long chinks down the 
front: capsule woody; seeds numerous, needle-shaped. 
BibAreum. DC. lAndrSmrda arbdrea, Linn.) Soitr- 
WOOD. SoBBiL-TREK. Pig. 1604. Smooth-barked tree 
attaining a maximum height of 60 ft., with trunk 15 In. 
thick: lvs. deciduous, membranous, oblong or lanceo 
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lata, 3-6 in. itmg, Klabroai, vein;, slender-aUlked: 
clmtera borne cm lesfy ahoota of the seaaoa: Ab. open- 
ing alowl;. Rich woods, Pa. Mid Ohio, along the Al- 
legheniei to Fla. B.M. 905. B.B. 2:571. S.8. 5;23fi. 
P. W. Babcut and VT. U. 






mlXW). 



OXTLbBIUU. tOreek.tharp pod). Ltguminiin. This 
ii one o( many genera of Australian shrubs with pea- 
like Bs. vhleb are little known Id cultivation. For 
winter bloom under gl^ta none of thera equals Cytitnt 
Canarieniii. Oiylobium Is a Renua of 28 apeclea. ot 
which perhaps adozen have been Rult. in Europe. Their 
tis. are yellow, or more or less flushed with red on the 
keel or the l>at<e of the standard. O. Caltiitaehys is per- 
haps the best for coDservatories. Id America it is eult. 
only in S. Calif, 

(jenerle characters: Ira. very ahort-Blalhed, opposite 

fls. In terminal or axillary raeemes: pelala clawed; ata- 
raena tree: ovary villous, sesaite or s^ked, 4-30-o'ruled. 
Nearest to Chorliema, but the keel is about as Iodr aa 
the wings, while Id Chorliema the keel la much shorter. 
The foUowinK species was considered the type of another 
Kentis; Ids distinguished from all other species of Oxy- 
lobinm by the incomplete dehiscence of the pod. See 
PloraAus[ra]leDaisS:U |lliC4). 

CalUltMbyt. Benth. Tall shrub: Ivs. mostly in ir- 
regular whorls of 3, varying from ovate-oblong and 
lM-2 in. long to lanceolate and 4-5 In. long, leathery, 
Bilky-pubeacent beneath when young: racemes oblong 
or pyramidal, 2-6 in. long. B.R. 11:216 (as Cnlliitachvi 
lanceolala]. B.M. 192,i (as (7, otafa). P.M. 8:^1 (as C. 
longifolia). L.B.C. ^Oiimt (as C. rrluga). J.H. III. 
35::i5. 

OTTFtTALVU (Qleek, iharp prlal). Atcltpiadiceir. 

O. c<pi-u(eum Is a tender twining herb from the Argen- 
tine Republic with changeable S-lobed fls. about an inch 
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across. The fls. are said to be pale blue when they flrst 
open, then purplish, and when withered lilac. Not colt. 
in America, lm( apparently desirable for cultivation here. 
The following are perhaps obtainable from Europe: O. 
appettdieulatum, with pale yellow, fragrant fls.; O. 
Bankiia, with purple fla., and O. lolaneidti, hiae, 

Oxypetalum is a genua of about BO species, mostly 
South American and largely Brailtlan herbs or anb- 
ahruba. twining or not : Iva. oppoalte; calyx 5-parted; 
corolla deeply 5-cut. short-tubed: scales of tbe corona G, 
fastened at the luse of the corolla and ataminal tutie. 

BBiAlamn, Dene. Downy: Ivi. ahort-petioled. oblong, 
one of each pair of the upper Iva., 3-4-Bd. : corolla-lobes 
bnt cord ate-h as tale at the base: peduncles axillary from 
spreading ; scales ot the corona 5, erect, darker blue, 
fleshy, eiserted, recurved and notched at the apex. 
B.H. 3G30 iTtceedia veriicolor). 

OXtTBOPIB (Greek. (Aarp *«I). Legtminiia. 
Three Colorado wild flowers are offered under this 
name. The fls. are pea-shaped, borne in spikes, and 
range from white through blue and porple to crimson. 
The plants are tufted, and the Ivs. are odd-pinnate, 
have 7-16 pairs of Ifts., and are often woolly white 
beneath. O. Lanberli la one of many plants that have 
been charged with being the "Loco weed" which rulna 
western horses. This genus, according to E. L. Greene 
(Pittonia 3:20S). should be referred to Aiajnllna. 
Aragallus Is reviewed in Erythea 7:57-64 (1899|, but 
the genus la not defined. It la closely related to Asirag. 
alua, and differe essentially In the poda being usually 
2-ceIIed instead of l-celled. About a doieo kinds of 
Old World Oiytropit said to be cnlt. in Europe, mostly 
in rockeries. They are hardy, easily prop, by seed or 
by division, and prefer a dry. sandy loam. These 
plants are ot very minor vslae hortleultuially. 

A. Stipulei frte; pod 1-loculed. 
dstliu, DC. {ATagdllMi dtfUxu; Heller). A foot or 
less high: Ifts. crowded in 12-16 pairs, lanceolate to 
oblong, 3-6 lines long : fls. about 3 lines long : pod 
l-cellcd. Hts., Brit. Amer. to Colo, and Utah.-Verjr 
distinct apecicB, by reason of Its stipules. 

4*. StipvUt adnaie to the ptiiolt: pod t-Joeuled. 
LimbertU, Pursh (Aragdllui lAmberIi, Greene). 
Lfta. about T palra, 4-16 lines long: spike sometimes 
ahort-oblong, densely Hii., often long and sparsely fld.: 
fls. 1 in. across, typically purple or violet; calyx not 
Inflated, distinctly aurpasaed by the mature pod : pod 
turgid but not membranoua-inflated, more or less 

perfectly S-ioculed or lens. Common on the prairies. 
B.M.3l47(dftrkblue). B.B. 13:10.14 (hlue|. V.3:13B.~ 
Aven Nelson. in Eryttiea 7 :62.aaya that the apecles should 
be restricted to tbe purple- and vioiet-fld. forms. D. M. 
Andrews offers a crlmsou'fld. form, and also var. apl* 
ett«, which has large spikes of white fls. ^, y. 
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FACHlSA (DfttlveGniaDitDame). Matvdeta. A genua 

of abont 30 species of tropical American trees with 
odil and sbowy flowere. Tbe fls. ma; have a spread of 
9 Inches. Their chief beaaty la their Immense maaa of 
stamens; bat their petals are also strtkins. These are 
very long and narrow, e.g., 6il In., and gracefully re- 
curved, with nlda spaces between. The Bnger-ahaped 
foliage also gives the trees a distinct appearance. 
Pscblru are all natlyes o( South America, except 2 
species wblch are found In Mexico and 2 In the West 
Indies. One Is offered In S. F!a. The others here men- 
tioned have been cult, under glass abroad, but as a 
group Paehlras are not suitable for conservatory cul- 
tare, because the; grow too high and require too man; 
years' growth before they flower. They are of easy cnl- 
ture in a wBrmhouse and grow rapidly. Sometimes 
catted Silk (Jetton Trees. 

or sinuate: column divided above Into very man; fila- 
ments; petals downy outside r capsule 5-celled, locuUol- 
dal: seeds many, glabrous. Pachlra's nearest allies 
are Adaneonla (the baobab tree) and Bombai, both of 
which are cult. Bombax differs from the other two 
genera In having Its capsule densely woolly inside. 
Adansonla has a B-cnt oalyi, white in the other two 
genera the ealjrx le trunoate. 

aqnitlMK Aubl. Lfts. glabrous, 5-9 (osaaliy 5), elllp- 
tlD-oblong, obovate-oblong, or elliptic -lanceolate, aubaes- 
sUe: calyi truncate, warty-wrinkled; petals 8 In. long, 
6-4 lines wide, greenish white: column divided above into 
Id ^red oater and G Inner bundles of Btaments, each 
forking and bearing 10-30 stamens in pairs: color of 
fllaments yellowish purple: stigma obscurely S-lobed. 
Trop. Amer., West Indies. 

P. dfba.Walii. Leas denirabls bManselt flowen at  time 
when tb* tree has no faliace. Petals TetlowlshwMtelnslde: Bla- 



isntswhlte. Whiter. Braid) (or KewGranadat). B.U.IMS. 
"" °:T&3 (u CaroUnea albal. Odor powerful and lomt- 
~ ' ' L>, ShvIed. Petals criraaoa; Bla- 
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stigma; spelled also Paehyttims and Pahhj/tligma). 
Celailrdeea. LiOw evergreen shrubs with smali oppo- 
site IvB. and Inconspicuous reddish fls. in the axils of 
tbelvs.: fr.asmaltoblongcapsule. They are hard; with 
slight protection in the Arnold Arboretum, Boston, 
and are handsome dwarf evergreens for rockeries or 
rocky slopes, but still rare In cultivation. They seem 
to grow Id any well-drained soli and prefer sunn; posi- 
tions. Prop, b; seeds or by layers; siso by cuttings of 
half-ripened wood under glass. Two species in the 
mountains of Xorth America, allied to Euonymus. 
Branches somewhat quadrangular, verrucose: Ivs. with 
minute stipules: fls. perfect, small, in few fid, axillary 
cymes; calyx-lobes, petals and stamens 4: ovary 2 -re lied, 
nsuall; only one cell developing into a small, oblong, 
1-seeded cap sale. 

■jralnltM, Haf. (Myginda myrti/ilia, Nutt. Orei- 
phila myrfifilia, Nutt.)., Spreading shrub, to 2 ft.: Its. 
broadly alliptlo to obtong-obovate, sllgbtlv revolute at 
the margin and serrulate or almost entire,^-! in. long: 
fls. short-stalked, reddish: fr. about K in. long. May- 
July. Brit. Col. to Calif, and North Mex. - Resembles 
the small-leaved form of £HoP]t- 
mii» radican*, but of more rigid 
and stiff growth. 

Cinbyl.Oray. Dwarf shrub with 
trailing and rooting branches: 
Ivs. narrow^oblong, occasionally 
obovate, revolute andusuoll; ser- 
rulate above the middle, «-W 
Id. long: B. -stalks Bllform, longer 
than half the leaf: fls. reddish. 
April. May. Mts. of Va. Meeb. 
 Nat, Plow. I, I:44.~Thlal»8ome- 
vhat similar in habit and foliage 
to SuonyiHUi tKinu*, but less vig- 
orous. Sometimes called Rat 
Stripper. Alfhkd Rehdkb. 

8 {Hiiek-tvolid\. Legumindia. 
species. The; are strong twining 
ary fascicles or racemes of blue or 

legume, with depressed spaces be- 
. The; bear very large tuberous 

used for food and as a source of 
Idlui, Rich., is widely spread in the 
ispheres. The thick tuberous root 

lbs., and attains a length of 6-8 ft., 
r four or Bve yeara. Some writers 
turnip-shaped, and it is so figured 
I Piliplnas." When young, the roots 
ts. of thla species are 3-4 in. across, 
papilionaceous fls. roundish ovate, 
y smooth, straight, 6-9 inches long. 
;bI, is tropical American, producing 
an those of P. angutatus, and vHtb 
»■ L. H. B. 

(flreek. thick itamen). Buxieeir, 
sd with Hup^orbideta, Prostrate 
stocks, 6-12 In. high, acal; below, 
ly deeply toothed, evergreen or de- 
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clduoua, 3-nerTed broad Iva. aboya: Bplkes stunlnaM 
above, with a tew plstilUto fls. at the bsse of euh : >tam- 
Inate fla. with 4 sepals and stamena and a rudimeDtary 
pistil; aepala variable ia number id the pistillate Bowers; 
petals Done; pistil 3-celled, -^ ovules in each cell: seeds 
smooth. Two species known; of low snd deose growth. 
Ven> earl; flowered and attractive to bees. Of little 
TsJue In ftardena except fur the masses of bright green 
IvB. Kaslly prop, by division in ordinary soils. Qood 
for rockeries. 

pnM1)nb«u, Michz. Hocntain Spuikie. Fig. 1605. 
With spikes of white or parplish fls. from the hue of 
the stem!>. March-May. W. Va. to FIs. B.M. 1964. 
L.B.U. 10:910. B.B, 1:33. 

tannlnUli, Sleb. & Zucc, has the small spikes of 
whitish fls. terminal, and the Its. obovat«-cuneat« ; 
dwarf. Hay. Japan. Var. TaiiagtU, Hort., with white 
Tarisgated Iva., la in the trade." 

P. mridaa. Hook., cult, in Europe, Is referred to SareO' 
*»«"■ J. B. S. NOBTOK. 

P. proeumbtni is, in the vicinity of Boston, decida- 
ons, and is Only deairable from the feature of its curi- 
ous Sowers borne so extremely early In the spring. The 
foliage is of a dingy colof and deciduoaB, whereas 

foliage forming a dense mat, making a very desirable 
low-growing cover plant, succeeding admirably either 
Id full sun or partial shade. The variety varitgaUt is a 
very choice cover plant for ornamental effects, 

J. WOODWUID MaNHINO. 

PACHfSTIKA. See Paehiitima. 

PAC£A0E8. See Paeking. 

PACEIHQ. The operation of placing fresh fruits and 
vegetables, cut-flowera or living plants in suitable baa- 
kets, boxes, barrels or bales tor safe tnmsportatlon. (The 
term is sJaa sometimes used for the process of oanning 
or preserving cooked fruits and vegetables when done 
on acommercial scale. ) The term Is especially employed 
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when perishable horticultural products are prepared for 
long shipment. Much of the value of such producls for 
distant markets depeuds on proper packing. With trans- 
ported nursery stock of all kinds the life of the plants 
depends on it, while with fruits, vegetables and cut- 
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flowers the sttractlveneaa and salabtllty of the product 
are very largely determined by the care and judgment 
with which (he goods are packed. 

The requisites for the proper packing of living plants 

Ing by a covering of some damp material, (2| the par- 
tial exclusion of the air, and (3) that venUlation be suf- 
ficient to prevent the beating of the contents of the 
package. Bog moss (sphagnum) is the material com- 



monly used to prevent the drying out of the roots. 
Moistened hay, straw, chafll, planer shavings, or other 
similar material is sometimes suhstituted for the moss, 
or used In connection with it. 

Small plants, as strawberries, cabbages, etc., are often 
packed upright, one layer deep, in light, paper-lined 
baskets, with the roots bedded In moist sphagnum, the 
plants being crowded together so closely as to prevent 
undue drying. Small plants in potg may be shipped In 
the aame way, or, it the time occupied in transit does 
not exceed 3 or 4 days, they may be knocked from the 
pota and wrapped in paper with the hall of earth still 
adhering to the roots. Paper pota are also manufac- 
tured for this and other purposes. These paper bundles 



Prult t 



len placed in a 






s and moat other dormant nursery s 
■e packed in large boxes, or In bales covered with si 
and bagging, enough sphagnum and other packing ma- 
terial being used to keep the contents slightly moist. 
Large shipments of nursery stock are often made by 
packing in bulk in the car, thus saving the expense of 

CuC-flowera are necesaarlly periahable, but the kinds 
moat used by florists may be kept in good condition for 
several days If they are so packed as to avoid crushing 
and to maintain a cool, water-saturated atmoapbere. 
This condition la beat secured by placing the flowers a 
Single layer deep, in light, shallow boxes or trays that 
are placed one on top of another and strapped together 
for Bbipment. Each tray la lined with a aheet of oiled 
paper large enough to fold over the top and to protect the 
conUnta from drying. SufH- 
cient moisture is secured by 
using damp paper for packing 
about tbe stoma. A cool tem- 

ahould be secured by refriger- 
ation if neceasary. Fig. 1G06. 

Tbe methods of packing 
fruito and vegetables neces- 
aarlly differ widely with the 
nature of tbe anicleii to be 
packed, and forthe same prod- 
uct cuatam often has estab- 
lished different practices In 

different parts of the country. luc Delaware peach 
Formerly, it was the habit in basket. 

many markets to return empty 
packages to the shipper, so that they 

overand over again, With the "-- 

shipments, due to improved U 
this became impossible, and m 
Intended to be uaed but once ar 
In some regions are used exclusively. 

For berries of all kinds, and other amall trulta, qnart 



increase in distant 
jon facilities, 
gift packages 
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boiesaTbaskeU.niadeof tbiiivene«rafuteDed together 
with tacks or with wire auptes. «re genermlly uaeii, 
thoQKh pints and even smsller siiea &re popular la some 
uuketB, especiallf for such delicate (ruiu na r*»p- 






berrisi. Sqnwa buketi, a little largeT at the top than 
at the bottom, are preferred at the East, while In '■■- 
Hisiiisippi vallay the square -H»"— '"- — -*■' 
"Lasile" boieii are masti; used. In 
tainnnmber, uBuallreitherIti, 24or32. areplBced in light 
s lat crates tor shipm eat. F is- 1607. Theboiesorbaskets 
are filled Inthefleld by the pickers. They are inspected 
more or less thoroughly at the packing boose, where the 
procaSB of packing usually coDslnts in arranging the top 
layers so that the box or tiasket shall lie evenly, bat 
■ll^tly, ronnding full, so as to avoid crushing, and yet 
not seem slack -Slled on reaching market. 
In some cases, notably Id Florida, the 
boxes are emptied and repacked from 
the bottom. 

Peaches are regularly marketed In a 
greater variety of packages than any of 
our fraits. In Qeorgia and Delghboiing 
southern states, a light crate holding 6 
4-qnart baskets Is uned. In Delaware 
and throughout the peninsular region, a 
round, rather deep basket holding Sve- 
elghtha of a bushel Is used. Fig. 1608. 
It has no handle and usually no cover, 
•ad cars hare (o Ira specially shelved far 
carrying it. in New Jersey, the Hudson 
Biver coaotry, and New England, a similar basket Is 
nwd, but holding only IS quarts. In Michigan custom 
varies, but the balk of the shipments are In long, flat- 
handled baskets of various sizes — quarter, third, and 
half bushel. The fruit is usaallj' covered with colored 
netting, and it Is nometimes further protected by slat 
eovers. Another MtchlgAn package in a rather heavy, 
round bushel basket, with small side handles and a stout 



middle- piece 5 
late years it hi 
replaced, to ic 
lent, by 4-qna 
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pound boxes, each 
frnit carefully se- 
lected and wrapped 
in paper. With the 
larger of these pack- 
ages, like the bushel 
and flve-eighths 
bnsbel baskets, the 
act of packing 




Uwnta and Florida. 



smaller packages It becomes a rather difflcnlt art to 
so place each fruit that the pBcksgo shall be full, and 
yet have none of the top layers stand high enough to 
be crushed by the cover. If the fruits chance to run of 
just such siie that the package can be evenly filled by 
packing In uniform layers, one on top of another, the 
problem is comparatively simple. Thus, with the Qeor- 
gia 4-quart basket, some of the small early kinds, like 
Tillotson, often run go that three layers deep Just fills 
the basket properly. Again, with the largeKt EibortftB, 
two layers, one on top of the other, are bu Sic lent, but the 
great bulk of the crop will not pack on either of tbese 

elaus, and it Is neeeaeary to introduce a broken layer 
gtween the bottom and top layers. Such packing re- 
quires skill and experience in order to produce eatlsfac- 
tory results. When tbe fruits run unevenly in sixe they 
must be assorted or they cannot bo packed conveniently. 
It is Blower and more expensive than simply damping 
the fruit into large baskets, but delicate fruits, like 
peaches, endure distant shipment much better in small 
than in large packages, and experience Is constantly 
demonstrating that extra care in assorting and packing 
fruit is always well paid for by increased market prices. 
All of these packages, or modifications of (hem, are 
also used for plums, pears, early apples, tomatoes and 
many other productB. Which one'to select for use In any 
given case will depend on the character of the product, 
the distance from market, the available supply of skilled 
labor and on the nsages and preferences of the market 
to be supplied. The latter la an important factor and 
one that sometimes changes in the same market with 



ISIt. Forms of Climax basheta. 

different Beasons of the year. Thna, with tomatoes Id 
Chicago and other western markets, tbe supply early In 
the spring [b largely from Florida, where -the cnstom la 
to pick green, wrap in papers and pack in the Qeorgia 
6-basket crate. Fig. IGIO. This style of package and of 
packing DOW dominates the market and la the recognlced 
Btandard for tomatoes during March and April. During 
tbe last of May and firat of June, Mississippi tomatoes be- 
gin to appear in these markets in increasing quantities. 
These are packed without wrapping, in flat 4-basket 
crates. Being fresher than the Florida stock, they are 
frred by the trade, and from this time on wrapped 
,toes in 6-bBHke( crates are distinctly at a discount, 
even if of good quality. 

Grapes are likewise marketed in a variety of packages. 
At the South tbey are often Bhipped in the e.baskct 
crate. Fancy kinds are sometimes packed in round 3- 
pound boxes tbat are cratfd for shipment. The great 
bulk of the grape crop outaide of California is, however, 
packed in .'i-lO-pound Climax baskets. Fig. 1611. These 
are oblong baskets with a handle. Tliey are made with 
sawn bottoms and aolid veneer sides, with a solid veneer 
cover fastened down with wire hooks. Colifomla grapes 
are packed in square 5-pound baaketa made of two pieces 
of thin veneer croHaed over the bottom, and bent up to 
form the aides, wilb the top ends of the veneer beld In 
place by alight tin binding. Four, orsomelimeselght.ot 
these bnaketH are placed In a crate, making a 20- or 40- 
pound package. In many places, the grapes are cut 
from tbe vines some hours in advance of packing, so that 
the stems may lose their brittle freshness and become 
limp enough to lie close together, thus preventing undna 
shrinking In transit. Each bunch is carefully exam- 
ined and all Imperfect berries are removed with sharp- 
pointed clippers. The packer should Incline the basket 
In such a way that tbe packing may begin in one end, 
thuB allowing the top, or face, to be made of th» 
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Emoothlj overlsppiDg tips of the clusters with no items 
■howiDK- 

Pe&rti at tbs But sre pscked In bamU, half bmirels 
or kegs, or Id some of the TarlouB peach packages. la 
California they are all wrapped in paper and are eare- 
fully packed ia 40- pound 

Until within the last I 
few yeara the barrel was i 
the almost universal ap- t 
pie package, aod it la t 
still used for handling 
the great bulk of the 
erop. Early, perishable 
hinds have, however, 
long been shipped in the 
various peach packages. 

Kecently, the growers of mi, a buahsi bon. 

the Paciflc coBBt have led xjssfnl for fmiu and vesetableL 
the nay In packing win- 
ter apples in boxes. 

They are wrapped after the manner of Calltomla pears- 
Some eastern growers are flndlng It to their advantage 
to follow this western fashion for their fancy fmits, and 
It seems probable that the better grades of apples at 
least will come more and more to be marketed In smaller 
packages. In Boston, a bushel boi Is now popular for 
apples and other products. Fig. 1612. In packing apples 
in barrels It Isouslomary to place the flrstone or two lay. 
ers by hand, turning the stem ends all down. This Is 
called facing- The barrel Is now tilled, a basketful at a 
time, by lowering the basket Into the barrel and carefully 
turning out the fruit. The barrel Is shaken occasionally 
■o as to settle down the frult.and when tholop Is reached 
It Is rounded up enough so that the head has to be pressed 
into place with considerable force, a long lever or a spe- 
cial barrel press beingused for the purpose- The barrel 
is now tamed over, and what wu the bottom Is marked 
as the top, so that the hsnd-laid "face" may be eiposed 
on opening. For vegetableB, rsrloug open-work or venti- 
iaied barrola are In use. Fig- 1613. 

The requisites for the proper packing of any fniit or 
vegetable are: |1) that the package selected be inei- 
penslve, attractive, favorably known in the market, and 
■uited to carrying the given product In good condition; 
<2) that great care bo taken in assorting, so that only 
goads of one even qnsKIy go In each package; |3) that 
skin be used In so plseing the goodn that the package is 
evenlyand solidly flUea,t^uBpreTepHnethe_shlfting and 



__illnEo(t 
and yet avoiding crushing by 
undue pressure; (*) that while 
an attractive display of the con- 
tents Is not only allowable but 
highly dosirnlle, no attempt at 
misleading as to the nature of 
the contents is permissible. 
Nothing In the paxt has done 

I, curtail the sales of horticultural 
m products than the pernicious 

habit of dishonest packing. 

This fact is now fully recog. 

Packing /"loirrrj.— While flowers should not ho 
crushed by beiug crowded in shipment, it is more 
often that damage is done by (heir being too loosely 
packed and being able to more and shake agalnnt one 
another. In this way the petals are often damaged. The 
llarrlsli and Longlflorum lilies, in fact all the true 

should he so packed that no part of the flower will touch 
either bottom, top or sides of the boic. Several dozen 
spikes can be tied together and if the flowers are closely 
interwoven they will do no harm to each other as they 
will all move together. If this plan is not followed then 
they must ho entirely enveloped in cotton batting. 

Orchids, particularly of the Cattleya type, are difllcult 
to pack but travel finely It earh spray is fastened to 
(he bottom of the box. Wrap a piece of soft paper around 
Ibe stem and fasten to the bottom of the box with a 
small staple 
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The highest grade of roses, especially of the It<tllt- 
colored varieties, should be wrapped. Bach flower being 

in a piece of soft tissue paper, it arrests development 
of the flower and prevents injury to the outer petals. 
The flnenC blooms of carnations, commanding a high 

elce, should not be tied in bunches of 23, as we have 
en accustomed to do with cheap flowers. The petals 

honrs in water before they assume their perfect form. 
These fine flowers should be iaid in layers with a roll of 
paper between each layer. Good and perfect packing 
will always be rewarded with the higheBt price for the 
product. WiujAM Scott. 

PXStEIA (Latin, pador, bad smell; referring to 
P. falida). Sulndcea. Fourteen species of tmpioal 
■hmbby twiners, mostly natives of India, Burma ind 
the Malay ArchlpelaKO, hut one from Madagascar and 
one from Braill. P. /atida Is cultivated by G. W. 
Oliver at the U. S. Botanic Gardens, Washington, D. C. 
Oliver writes ("Plant Culture," p. 76) that It la "usu- 
ally grown as a stove and greenhouse climber, but it 
la hardier than Is generally supposed. It is rather 
an attractive-looking hut not free-blooming vine. The 
leaves, or any part of the plant, when bmised emit a 
most offensive odor. Cuttings should be put In any time 
after the growths are matured," 

Piederlas are slender plants: Ivs, opposite, rarely In 
whorls o( 3, pelioled: tis, in axillary and terminal di- 
cholomous or trichotomously branching panlcled cymes, 
hract«olate or not; corolla tubular or funnel-shaped; 
throat glabrous or villous; lobes «-5, vatvate, with in- 
fleied, crisped margins, tipottenS-lobed. Distinguished 
from allied genera by the 2-lacular ovary and 2 capillary, 
twisted stigmas. 

Mtlda, Linn. < 

long- petioled, ovate OL ., . 

orcordale: cyme branches opposite: fr. broadly elliptic, 
much compressed; pyrenes black, with a broad pals 
wing, separating from a Aliform carpophore. 

FXt>FIA(afterthe mythical physician Paeon). Eannn- 
culiceir. Peont. Pthev, P,£0HY. Peonies are among 
the doien commonest and best hardy herbaceous per- 
ennials- There is also one shrubby species, P. Moutan, 
called the Tree Peony. Natives of Europe and Asia, 
only a single species. P. Jlroienii, being found In North 

upright rofltstocks : Ivs, large, alternate, pinnately com- 
pound or dissected: sepals 5, persistent; petals con- 
spicuous, broad, l>-10, but doubling may taks place In 
any species by the numerous stamens becoming petals: 
carpels 2-5 on afleshydlsk; follicles dehiscent; seeds 
large, fleshy. Common garden forms are shown In Figs. 
1G14, 1615. Extended accounts of the genus are by J. O, 
Baker In Gaid. Chron. 11., 31:732: 22:9 (1884), and R. 






I. Lynch, In Joum. Royal Hort, Soc. 12:428 (1890). A 
botanical monograph hy E. Huth, occurs In Engler's 
Jahrbllcher.Vol. 14 ( IB9! | . According to Peter Barr, every 
species mentioned In Index Kewensis h*s been Intro- 
duced to cultivation in Europe, except P. obovatB. a 
native of Manchuria, which Mr. Barr hopes to obtain by* 
personal visit to China. ■g, q, D^vie. 
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Peonies &re rarely kttaeked by my insect, animml or 
(ddcoub disease, neither do tbey require any covering 
damig the severest weatiier: Id (act, they are among 
the most hardy, showy, and easily grown of ail tbe 
garden Bowers. In delicacy ot tint and fragrance, the 
Peony more nearly approaches tbe roue tban any other 
flower. The old-faEbioned early red "piny," cultivated 
since the timo ot Pliny, U still a tarorlta Id our gar- 
dens. Nearly ail ot the one thousand or more named 
double varieties grown at present have been obtained 
by crossing the various (orma ol P. albiflora and of/ici- 
naliM. In 1855 only 21 danlile varietiea were known. 
Tbe single- dowering sorts are not so popular as the 

fade more rapidly when on tlie plant. 



ranges from tne middle ot May through the month of 
June. They grow from 1-3 feet high, and are therefore 
suitable tor planting in front of sbmbbery, along drive- 
ways, and are especially pleasing when entering Into a 
distant vista. When planted In a border with fall-bioDm- 
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t loam. A clay.Bubsofl, If 
well drained, is very beneficial when' blooms. are desired, 
bat the tubers ramify more in lighter soil ft grown for 
propagating purposes. In preparing the be^ trench the 
■oil thoroughly two or mare feet deep, working In a 
great quantity of good rich oow manure, as the plants 
are gross feeders. The ground should be kept well 
tilled, and an annual top-dressing put above the plants 
in November; this should be forked Into the soil the 
DBXt spring. Peonies should have s liberal supply ot 
water at all times, and eBpeclally while in bloom. 
Liquid manure, when applied during the growing sea- 
son and at a time when the ground is dry, gives good 
returns, Irath In tbe growth of tbe jilant and sise of the 

Plantinf.^Tba crowns should be set2 ioches below 
the surface. In transplanting, It Is a good Idea to re- 
move all the old earth so as to start with fresh, unim- 
poverlsbed soil next to the roots. The flowers produced 

on small divided plants are likely to be Imperfect, but 
when thoroughly established a plant will continue to 
bloom if undisturbed for upwards ot twenty years. 
During the period of blooming an inconspicuoua wire 
support is desirable, as a heavy rain often tieats down 
tbe flowers. 

OrouDtiHr. — The host ot ancient and modem varieties 
available, ranging from purest wblte to deepest eriiu- 



Ui6. PBoala albUlanu 

Ing perennials, snob as phlox, fnnkla, eto., their rloh 
gloaay foliage is very effective. 

J^oreinff.— Lift the plants In October and place in a 
coldframe where they will be aeoessible when the time 
(or forcing arrives. When brought under glass, a uni- 
form temperature of 55° to 60° should t>e maintained. 
By feeding well with liquid manure, strong blooms can 
be produced In eight weeks. A two-years' rest is nec- 
essary (or the plants before being forced again. To 
secnre extra fine blooms on double-flowerlug varieties, 
remove the lateral buds as soon as formed. When tbe 
flret lateral bud la retained instead of the termini^ one, 
a later period of blooming is obtained. Tbe old flowers 
should be cutoff, BO that no unDeceaaary aeed folllclea 
will be formed, and thereby exhaust the plant. It Is 
alao important to remove the faded foliage on all Peo- 
nies In November, so that It may not interfere with tbe 
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grafting, to incr 



! methods by which Peonies are propa- 
on of roots (the most prevalent), by 
aaa rare sorts, and by seeds, to obtain 



WIS. SintlePcou' (X^4). 

•on, in such a diversity of form and aiie, afford great 
opportunity (or the carrying out of extensive color 
schemes. Peonies do well in partial shade, which pro- 
longs and intenaifles the color of the bloom, and there- 
fore can be used (o advantage to brighten np somber 
nooka. The period of blooming (or herbaceona Peonies 









middle 
appear again In the spring. The best 
in the early fall, when the cut aurf 
over and new rootlets form before t 
Take a large stool, cut off the ieavea and 
as many divisions as can be made with a 
tuber. In digging, care should be taken that all or the 
tubers are dug up, tor If not tbey may remain dormant 
a season and then produce a shoot, giving rise to the 
many stray plants which are frequently found in old 
beds. Tubers divided without an eye should also be 
planted, as they o((en act In a similar manner and make 
a showing above ground In two years' time. Peonies, 
like moat tnberona plants, when dormant stand con- 
siderable exposure and can be shipped long distances 
with safety. 

Omrtin)?- — This method is resorted to In herbaceoas 
Peonies when new and rare varietiea are to be rapidly 
increaaed. An eye of the desired sort is inserted into 
the tuber of some strong-growing variety, from which 
all the previous eyes have been removed. This opera- 
tion is generally performed In August. They should be 
placed in frames for the winter and transplanted the 
neit year Into nursery rows. 

6'ee<ii. — Propagating by seed Is somewhat tedious, 
and is only resorted to (or increasing distinct species 
and for obtaining new varieties by hybridization. The 
' ' ' ? gathered as soon as ripe and kept damp 
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son will keep the grouud molat and prevent weeds from 
growing. Generally two years are required for the aeed 
to germinate and three more before a well -developed 
bloom can be expected. tvm. A. PmB«ON. 



iJbn-plena. B. Double AnemDne- Old Doable Fluh' 
■Ibltloni, 3. fld. Red. fl. WhiM. fl. 

utAnmlheiiMni, 8. Doable Aneinane- Olto Fnebel, fl. 

Andenoull, ID. lid. Ro», 0. PkLIuII, T. 

•nemoneflon. 0. «du(il. 3. pspuvenwes, 1. 

(tnonutls. 5. aUtlor. T. MndDu, 0. 

arborta. I. Eieelslor, 10. FeneloiW- I<l> 

■rietliu. 10. Biqnllita, 8. pengrlna. 8. 

■tronibens. 0. (eitlvB, 3, (. pnlcnenim*, 8. 

Bnnkill, 1, fimbrliU. 0. Forple Emperor, 10. 

Butsrl, 10. flon-pleno. 4. Hwveiluia, 3. 

btfiiidiL, 0. /uiffida, 6, Aupfni, 3. 

Blnshini Maid. 8. Oennide JebU, 7. ro9«.6. 

BTilllnnt. 8. hrbridi, 4. nua-inperba. 1. 

BrovnO. 2. Inilgnls. 6. Ron Oen. 10. 

BlHDUtlft, 8. lntBmi»dlit, G. mbn-plena. 1. 

OaUtuniiea. 2. lobaU. «. Ruby QwQ, 8. 

OhfnmuU, I. Houdor. 10. Skblnl, 0. 

somiwata. 8. Monte <i)«r,T. Senph, 8. 

CreUsit, 10. Hontu, l. SInenili. 3. 

CnwnPriDee. M. Nonb'rn QIoit. 10. Saabeam, fl. 

dMon. 7. offlclnuli*. 8. tonnlfoUi. 4. 

DlocenH. 10. Old Double Red. 8. vitUt*. 1. 
Old Doable Roee, fl. 

A. Planlt ihrubby : ditk envtlopiKf Iht 

lutit of the carpeU 1. KonUa 

AA. Plant* h«rbat*oua: diik not prvdueed 
to enBtiop the bate of the carpelt. 
B. Pttalt ihort and liathtry, leantly 

exceeding the tepa It 2. BrDvati 

M. Pttalt not leathery, large and ex- 
panding , nnwW exceeding the 

O, Follielet and plant guilt gla- 

00. FoUielei iJimenioie, trtet or 
ilighttg ipreading. 
D. Lvt, and item glabr</utthT<nigh- 

■. LOi. fintly dittecled 4. 

KE. Lftt. not to finely ditiided. . 6. ottldDAU* 
DD. Lvi. and tlim pubetcenl in 
the upper part. 
a. Middle lobe of terminal in. 

tritid 7. doevn 

S. pwogtina 
9, pukdozk 
n. Middle lobe of terminal in. 

Tartly bifid, tutxr tritid..VI. uIoUu 

1. XonUn, Sims (P. arbirea, Donn). Trie Peony. 
Stem 3-6 ft. or evan higher <( not cut buk, mnch 
bc»Dohed: IvB. glabroun; Ittn. more often entire at the 

but YftTiouii in roior : follirlrit numerouB.'vBrjr haliy| 
rather sniHll. Mny, Jime. Chioa. Lone '"It. there, 
where TurietieB are numbered by the hundreds. Var. 
rulm-pltiLft, Uort. RoBe-coIored, aimofltainFlle. L.B.C. 
11:1035. Var. niees-inp«TliB, Hort. Pia. much more 
doubled. Gq. 31:580 (as Reine Elizabeth). V.S.. 
14:1395-6 (Trlompha do Grand). Var, vitUU, Hort. 
FIs. single, white, rose anil flenh color, striped, tratcrant. 
F.S. 7:747. Vnr. papBTericMt. AiMlr. Petala thin and 
poppy-like, white, with rerl at center of flower. L.B.C. 
6:547. On. 38:775; 52:1141. and pp. 324, K5. Var. 
Binkdi, Andr. Fla. much doubled, roHe-uolored, and 
iarge. B.H. 1154. 

2. BtOvhU, Douftl. (P. CalifSmiea, Torr. & Gray). 
[jOw: Itb. KlaurouH or pule, lobes olmvate to nearly lin- 
ear: fla. dull brownish red; petals 5 or 6, thickisb. little 
longer than the concave sepaiH ; outer Bopnts often leaf- 
tike and compound; flower-atem reelining or recurved; 
disk inany-iobcd : follicles 4-5, Dearly BiraiKht, gla. 
brouB; seed h oblong. Early spring or summer. Pacific 
states. B.B. 25:30. 

3. KlbUUra, Pallas (P. Malis, Salisb.). Figs. 1516, 
1G17. Stem 2-3 ft., often branching and beiiring from 
2-5 fls. ; Kts. 3-4 in. long, oblong, deeper green than P. 
Brownii, Teiningred; peduncle longer (li«ii in P.nfd' 
einatij, often with a large simple bract; outer sepals 
large, leaf-like: petals large, rarlnua in color, usually 
whlte or pink : follicles often 3-4, ovoid, with ai^iral 
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stigmas. June. Siberia. B.M. 175G. P.S. 8:813. On. 
30:578 (var, .Icfrioit); 50, p. 170; 51:1123. 

Var. BesTSilinB, Loud. (P. Reivtixi, Hort.). A 
double form, with deep red petals. P.M. 1:197. 

Var. Blsindi, Stetid. |P. Chinfntii, Vllm.). A tall 
Chinese variety, with large, double, crimson flowers. 
One of the commonest forma in gardens. B.M. 1768. 

Var. tsttlTft, Planobon. Fla. double, white, with a t«w 
maxks of carmine In tlie center. F.S. 8:790. 

1. tsnnilAUa, Linn. Fig. 1618. Stem 1-1H ft. high, 
1 -headed, densely leafy up to the flower: Ics. cut into 
DumerouB segments, often less than 1 llae broad: fl. 
erect; petals dark crimson, elliptlo-cuneate, 1-lH in. 
long; anthers shorter than the filaments; stigma red, 
apinlly recurred : follicles B-3, about H in. long. June. 
Caucasus region. B.M. 926. A.G. 17. p. 658.-Var. Dora- 
pltao, Hort. FIs. dense, double, crimson. F.S. 4:306. 
Var. hybrid*, Hort. FIs. rich crimson: Its. very pretty. 
A, Linn. As tall as P. ofheinalit, glabrous; 
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. solitary, alngle, bright crimson, very li „ , 

outer Bspala often produced into compound leafy 
points; petiJs obovate to oblong: follicles^, ovoid, ar- 
cuate, tomentoseor glabrous. Eu. and Asia. B.M. 1764. 

Var. Inftgnls, Lynch. This Is the variety of the above 
which is moat cult. Stems lS-3 ft. high: 1 vs. about 10, 
the lower ones very large, gradually reducing to the fl. : 
carpels with red pubescence. The name Psttr Barr is 
given to a form of this In which the Iva. do not so grad- 
ually reduce to the fiower. 

Var. Intflrmtdlft, C. A. Meyer. Lva. deeply lobed: fls. 

e. omdnUll, Linn. (P. lilgida, Sabine). Pig. 1619. 
Stem stout, 2-3 ft. high, 1-headed: Ivs. dark above, pale 
beneath, the lowest more divided than the others, hav- 
ing 15-20 oblong-lanceolate Ifta., 1 in. or more broad; 
outer sepals leaf-like: petals dark crimson. lK-2 In. 
broad, obovate : stigmas crimson, recurved : follicles 
Ling 1 In. long. May, June, Europe. One of 
the commonest In gardens. B.M. 1784; 2264 (asP.|ii>- 
bent). On. 63, p. 233. 



■plins, Hort. Fls. double, white, tinged 
Qn. 19:205. Garden forms sre given trade 
rosea maxima, Toaea pallida, rubra, and 
3. These vary in color from nearly pure 
Ik and beautiful shades of red. 



Some faortlenltural forms, with Dearlf single ttoweTS of 
reoent Importation uid not ;et maeh used, are: kiMm- 
onBtUni, crimson, (clobolftr fls., with a mass of twisted 
orlmaon stameDS. odRed with yellow. A.G. 17:663. Un. 
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10. ftristliia, Anders. Stem 2-3 ft. high, halrj' toward 
the top: Ive, &^ on a Ht«ui, rather ilauoous and pubes- 
cent beneath ; segments oblong to oblong- lanceolate, 
strongly confluent, deeurrent; fls. always suUtsry, dark 
red, large : tolUoles 3-4, densely tomenlose, ovoid, 
spreading widely, beooming I in. long, strongly arched; 
Htlgma recurved. Southern Europe. B.R. 10:819 (as 
P. Cretica).— There are a number of horticultural va- 
rieties. Eleven of these are: .dndersonii, bright rose; 
AdzCeri. crimson; Orilica, bluab-plnk; Crmen Princt, 
deep rich crimson ; I>io0«Hi!>, bright crimson; Sxcal- 
tior. brilliant rose; Matador, pure rose; Sori\eTH 
Olorg, large, soft rose-pink ; Ptnilept, bright rose; 
Pvrple JStnptror, crimson-purple ; Evty 6<m, rose- 
pink. 

P. B74Wrf, Bolss. * Rent. Fli. red. »»t»lngtowHt«. Allied 
to P. offlrinalla and coralllna la Ivs. and habit.— P. tsrolHna, 
Beti. Tall: lower Wa. only biUiniate; (U. ccIidsod; pctulB 
ronnded: tDlliclei emanienUU.-P. eoridaa. Bol». Allied to 
F. albUlorat Ifta. nrj brod: fli, briifat crimson I itlEna 
pornl*: fDlllcIei BlabnniB.-F. Cirnea. Hieber. Mnch like the 
praoediii*.— P. £iiiAdi/~ 



(XK). 

31:599; hlartda, pale pink; lobata, Ivs. dlstintiy lobed: Us. 
cerise-salmon, a very unusual color; Otto Froebti, deep 
salmon-red; risen, rich deep rose; Sab\ni, rich deep 
crimson petals and yellow stamens. L.B.C. 11:1075; 
S«»beam, rich cerise -salmoD. Some of the Isrgpst flow- 
ered Peonies, with double flowers, are : atrorubens 
plena, deep blood-red; DoubU Anemont-llovierfd Bed; 
DouUt Anemeni-noKered Rose; Old Double Red; Old 
Double Bote; Old Double Fleth- Whitt. 

Var. tMtlTa, Tausch. Fls. white, with red centers. 
Native of Europe. 

7. dtoora, Anders. Stems 2-3 ft. high: Its. horlEon- 
tal, dlminlsblDg to the top ; Ifts. oblonK-obtDse : fls. 
rather small : petals few. small, narrow: peduncle long: 
follicles hairy, large, spreading from the base when 
mature. S. Eu. Two garden forms are; Oertrude Je- 
kgll, rich orlmson; Monte Gear, pink. 

Var. Pillaiil, Anders. Lvs. narrow-oblong; fls. rich 

Var. alitlor, Anders. Lrs. broadly oblong; fls. rich 
crimson, very large ; receptacle with few prooessas. and 
a connection between the carpels at their bane of similar 
surface and appearance to that of the carpels. 

8, pnsKTliu, Mill. Stems about 1!^~2 ft. high: Ivs. 
5-6 on a stem, deep green and glabrous above, pale 
green and pilose beneath; otherwise the lvs. and fls. 
are much like those of P. officinalii. Europe. Two 
beautiful garden forms with double fls. are: nmaran. 
rhinetnt tphirica and pitlekirrimn pliiia, the tatter dif- 
fering from the former in the purple shade of crim- 
son fls. The 7 following have recently been imported 
tram England. Thev bave Hh. with usually a single 
whorl o( peUls; Blnihinn Maid, blush pink; BrillinnI, 
bright purple-crimson; BgzaMina, crimson; compitia, 
plant dwarf and busby; fls. crimson : Erquieile, soft 
satiny pink; Bubn ^iieen, bright ruby red; Straph, 
bright pink. 

 . Plant one of the dwarfest; lvs. 
3-lobed and incised; fls. purple- 
te.-DK- 
P. peTfjrina by smaller ovate and more glau- 
ous leaves, leaflets more divided and crowded. Var. 
HmbrUtB, Hort. Donble purple fls., with projecting 
purple stamens ; very pretty, but not much cult. In 
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It dwarfer. Var. Jonathan Gibion la a Barden form, 
■downy lvi.-P.BH)i(«.Anden. Low: fla. deep red 
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I. Slma, Nearly related to P. mollis: very low: fls. 


sabsessile 


., white.-P, (rifmiila, Pallas. Differs from P. coral- 


Una In its 


ronnded Ivi.. men atem, and rose fla. B.M. IMl (P. 
-P. ffftlWwJ.Hort. Fla. alnale, while. Urge; abonld 
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K. C. DiviB. 



PAIHTBD CVF. Gattmeia.1 

SAIHTX'D LEAT. Siipht>rb{a Acterapkylla. 

FALAfOXIA Hookerlana. See Polypterit. 



,. Palau 



r o(b 



be eighteenth century). 
Patava. Malricra. P. «tiK0«a is a half- 
. with prettily cut foliage and S-petaled 
about \% In. across, borne in summer and 
is a genus of 5 species. 4 from Peru and 1 
They are annual ar perennial herbs, to- 
' it glabrous: lvs. usually lohed. dls- 
"  " " uillary, peduncled. 
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solitary; calyx 5-cut: ovary maDy-celled; style stigma- 
tose at the apex ; carpels crowded without order. 

flezadsa, Mast. Slender, branched from roots : stems 
8-10 in. long, ascending, flexuous above : leaf-stalks 1-2 
in. long; blades 1-2 in. long and broad, triangular in out- 
line, pinnatifld, the segments lobed; lobes obtuse: fls. 
mauve, paler towards center, with bright red anthers 
which are very numerous and arranged in 5 longitudinal 
series; styles 25-30. Peru. B.M. 5768. 

PALAVA. See Palaua. 

PALlttBUS (ancient Greek name). Hhamndeeof. 
Spiny trees or shrubs with alternate, 2-ranked, 3-nerved 
Ivs., small greenish yellow fls. in axillary clusters and 
orbicular broadly winged, curiously shaped fruits resem- 
bling ahead with a broad -brimmed hat. The one species 
cultivated in this country is not reliably hiurdy north of 
Washington, D. C; in Mass. it is killed every winter 
almost to the ground even with protection, and the young 
shoots flower but bear no fruit. It is not very ornamental, 
but the dark green foliage is pretty and the curious fruits 
are interesting. It thrives in any well-drained soil and 
prefers a sunny and warm position. Prop, by seeds 
stratified or sown in autumn and by layers or root-cut- 
tings. Four species from S. Europe to China and Japan. 
Stipules usually changed into spines : fls. small, perfect, 
in axillary or sometimes terminal cymes; petals 5, 2- 
lobed; stamens 5: fr. woody, 3-celled, depressed sub- 
globose, with a broad, orbicular, horizontal wing; cells 
1-seeded. 

Bpina-Christi, Mill. (P. austrdlis, Gasrtn. P. aeuled- 
tu8, Desf. Zieyphus Paliiirus, Willd. Bhdmnus Pali- 
iirus, Linn.). Jebusauem Thorn. Christ's Thorn. 
Spreading, spiny shrub to 10 ft., sometimes procumbent: 
1 of the 2 spines at the base of the petioles straight, the 
other hooked and recurved: Ivs. rather slender-petioled, 
ovate, usually unequal at the rounded base, obtuse, mi- 
nutely serrulate, glabrous, dark green above, pale or 
grayish beneath, %-l^ in. long: fls. in axillary short- 
peduncled cymes: fr. brownish yellow, about % in. 
across, glabrous. June, July. S. Eur. to Himal. and N. 
China. B.M. 1893 (as Zizyphus Paliurus) and 2535 (as 
P, virgatun).— This plant is supposed to have furnished 
the crown of thorns which was placed on the head of 
Christ before his crucifixion; others believe Zizyphus 
Spina-Ohristi to be the shrub the crown was made of. 
These two shrubs resemble each other so closely that 
they hardly can be distinguished without frs. which are 
berry -like in Zizyphus ; the shape of the thorns is ex- 
actly the same in each species. 

P. orierUdlis, Hemsl. Tree, to 30 ft.: Ivs. 2-4 in. long, (cla- 
brous: fr. 1-1^ In. acrosB, glabrous, purplish. China. This 
but recently introduced sfMcies is perhaps the most ornamental 
of the genus: it has not proved hardy at the Arnold Arbor-^ 
etum.—P. ramofisHmua, Poir. (P. Aubletia, Roem. & Schult.). 
Shrub similar to P. Spina-Cbristi, but with both spines straight, 
larger Ivs. pubescent beneath, and smaller tomentose frs. 
China. Japan. Alprbd Rehdeb. 

PALM. Plate XXIV. Palms are amongst the most 
striking plants in tropical floras. Their tall, straight, 
unbranched trunks surmounted by a spreading canopy 
of huge pinnate or digitate foliage distinguish them 
from nearly all other forms of vegetation. They are 
widely spread in tropical regions, being most abundant 
in America and few in Africa. They are particularly 
conspicuous in the Pacific islands. Although the Palms 
are such bold and interesting plants, the species are 
very imperfectly understood. This is due to the great 
difficulty of makinf^r herbarium specimens, to the fact 
that the greater number of botanists are residents of 
regions in which Palms do not grow, and to the differ- 
ences of opinion as to the relative importance of the 
various botanical characters. Many of the Palms have 
been named first from cultivated specimens, and often 
before the flowers and fruits are known. When the 
specimens flnally come to fruit, the names are usually 
shifted, causing much confusion. The proper generic 
position of a Palm may be unknown for several years 
after it becomes popular in the horticultural trade. 
Consider the changes in nomenclature which have 
occurred in Palms that have been referred to the 
genera Areca and Kentia. 



The species of Palms are not very numerous. They 
probably do not exceed 1,000, although more than that 
number have been described. Beutham & Hooker accept 
132 genera, and Drude, in Engler & Prantl's "Pflanzen- 
familien," accept 128 genera. Most of the genera are 
small, and many of them are monotypic. The largest 
genera are Calamus, with about 200 species, all Old 
World, mostly Asian; Gkonoma, with about 100 species, 
all American; Bactris, about 100, American; Chamie- 
dorea, with about 60, all American; Licuala, with 30, 
ranging from eastern Asia to Australia; Desmoncus, 
about 25, American ; Cocos, 30, all confined to America but 
the cocoanut, which is now cosmopolitan ; Pinanga, with 
about 25 species, of the Oriental tropics; Areca, nearly 
two dozen. Oriental. Many of the species, particularly 
in the small genera, are restricted to very small geo- 
graphical regions, often to one island or to a group of 
islands. The Palms represent an old type of vegeta- 
tion, and they are now, no doubt, on the decline. 

Palms have been favorite greenhouse subjects from 
the period of the first development of the glass plant- 
house. The stereotyped form of conservatory is a 
broad or nearly square structure, with narrow benches 
around the sides over the heating pipes and a Palm bed 
in the center. In these conservatories a variety of 
Palms will succeed, requiring neither a very high tem- 
perature nor much direct sunlight. In fact, Palms usu- 
ally succeed best under shaded roofs. The Palms are 
most satisfactory in their young state, before the trunks 
become very prominent, and before the crowns reach 
the glass. The larger number of Palms have pinnate or 
pinnatisect leaves, and these species are usually the 
more gnraceful in habit. Small Palms are now in great 
demand for room and table decoration, and a few spe- 
cies are grown in enormous quantities for this trade. 
They are sold when small. They usually perish before 
they are large enough to be cumbersome. Amongst the 
most popular of these Palms are Chryaalidoearpua 
luteiteen8f ffowea Belmoreana and Foraterianaf Cocoa 
Weddellianat Liviatona Chiuenaia, and possibly one or 
two species of Phoenix. 

Some Palms endure considerable frost without injury. 
Of such are the Sabals and the Palmettoes of the south- 
em states. The Saw Palmetto {Serenoa aerrulaia) and 
the Blue Palmetto {Rhapidophylluin ffyatrix) occur as 
far north as South Carolina. In Asia, Nannorhops grows 
naturally as far north as 34°, and in Europe, Chamee- 
rops (the only Palm indigenous to Europe) reaches 44°. 

In the tropics, Palms furnish houses, clothing, food 
and ornaments. The range of the economic uses is well 
indicated by the following extract from Drude ( in Engler 
& Prantl): **In a family which, like the Palms, is of 
such extraordinary importance in satisfying so many 
human wants, it seems well to make a few general re- 
marks on this subject as an introduction to special re- 
marks under the different genera. A European does 
well to distinguish between the products of the Palms 
which are imported from the tropics, and those which 
are used by the civilized peoples and more especially by 
the natives in the tropics. Of the first, there should be 
noted a few fruits, as, for example, dates and cocoanuts, 
whose use gives us a slight picture of the importance of 
Palm fruit of the tropics. Then follows the Indian sago 
coming from the pith of the stems, which surpasses in 
quality the European product, and then the oil made 
from fruits of oil Palms which, considering its almost 
unlimited supply, is of more importance than the olive 
oil. In Europe a great r61e is played by the fibers com- 
ing from many Palms, as the Pia^aba and Cocoa fibers. 
Perhaps, in the course of time, one or other of the 
Palm-leaf products will find greater use in the produc- 
tion of paper. The numerous kinds of 'Spanishschen 
Rohres,' that is, those thin stems of the genus Calamus 
which have a silicious covering, are necessary in the 
making of bent-wood furniture and baskets. Wax (from 
Oopemicia, probably not from Ceroxylon) plays in 
Europe, as a competitor of beeswax, but a small rftle. 
On the other hand, the stone nuts, seeds of Phytelephas 
and the stony kernels of some Cocoineae, are imported 
from America in ton quantities, to be used in making 
small articles. To these products, of considerable 
influence on the European trade, must be added num- 
berless others used in the tropics, where the numerous 
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bud (heart), which Is eaten as 
Palm salad, and fnnn other very 
large species the young stems are 
- - ---■ "-e great q--— •-— -' 



It sap It 



sugar, 



s used as Palm wine. 
Hany stems fumiBh eieellent 
building wood, and Id the artistic 
industries of the Halaya and Pa- 
puas as well aa that of the natives 
of Braill, such Palms furniBh not 
only the main timbers of their 
buta, but the leaves are plaited 
and used for the sides and the 
roof. Other leaves cat in small 
■trips give them coverings, mats, 
tans, shields, complete clothing 
and hats. Even the spines are 
used as tips for spears, for tat- 
looinK - palnie and for hoolu ; 
whereas the Hsh-line itself is 
made of the strong fibers of 
other species. Other nses, as 
that or the betel nut (Areca), In 
chewing, are worthy of mention 

As the trunk of the Palm rises, 
the leaves undenieBtb the crown 
die and fall. Usually the old 
petioles, or their bases, remain 
for some time, forming a shacgy 
capital to the column; this la well 
marked in the large or Cabba^ 
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pricklv. Usually the; 
straight, comely boles, but a' few species prodnce 
branches above. The Bowers of Palms nsually arise 
nndemeath or in the crown, from the axils of the 
leaves. The clusters are really spadices. although often 
branched, and are covered In the bud by a dry spathe 
composed of one or several leaves or parts. The re- 
mains of these spathes are well shown in Fig. 1497, p. 
1100. Id the upper cluster on the left the spathe Is 
arching over the fniils. The blossoms are relatively 
small, and usually dull colored and not showy. The 
flowers are perfect or unisexual, 3-meraus, — Uie seg- 
ments usually G in two series, stamens usually 3 or 6, 
ovary nsually 3-loculed or the 3 carpels wholly separate, 
stlgmu 3 and nsually sessile. The fruit is various, 
being either a drupe or hard beny-like structure, often 
edible. 

The genera chiefly known to horticulturists are the 
following: 

Tubs Abicks. Lvi. pinnatiitet, tht leafltU tnt or 
JDJHeif to at to form.a plailid limb, the tidit in trer- 
mitioH reduplieatt; til. tnonteeiout or ditrciovi; tttdt 
Mmbilicate, teith itntral raphe and dorial mibryo. 

Areca, PInanga, Eentia, Hydriastele. Kentiopsis, 
Hedyscepe, Nenga, Archonthoph<enix. Rhopalostylls. 
Dietyospennn, Ptychosperma, Cyrtostachys. Drymo. 

Shiceus, CyphophoE'nii, Cllnostigma, Cyphosperraa, 
.uterpe, Aoanthophfpnli, Oreodoxa, Bscularia, Lino- 

spadii, Howea. Ccroxylon, VerschnSeltia, Dypsls. 

Chamndorea, Hyophorhe, Roscheria, Geonoroa, Calyp- 

trogyne, WalUchia, Dldymospenna, Arenga, Caryota, 

Phytelepbas. 

Tribe PHOKICtX. Lvt. pinnatittot. tegmtnit aeami- 
nalt attd vith indHplitaU tidet in vernation: tpa- 
dicet intertollar, ikt tpatht loHlary; fit, diatiouii: 
tarpeh 3, ontti one matHrinff, the itigma trrmiiial: 
tttd itnngly vtntrally tulcatt, ike embryo dortal. 



Tbibb Cdbvphea. Li/t. fan-ihaped, u!>dge-t\aped or 
orbicular, plaited, mom or lett cut, the lobit vilh 
iiidaplicate lidtn tpadieet intertoliar, the tpathet 
many: (U. uiually ptrtict: ovary entire or S-lobed, 
or lometimei the I-Scarpelt diilincl, the ovule erect: 
periearp uiually tmoolh: eeedt with ventral raphe 
and imall hilum. 
Corypha. Sabal, Washingtonia, Chamieropa, Rhapido- 

EhyUam, Acanthorhiia, Brahea, Ervthea, Pritchardia, 
icuala, Livistona, TrachycarpUa, Rhapis, Thrinai. 
Tribe Lipidocartea. Lvi. pinnalitect or fan-thaped, 
the tegmenta with reduplieatt fides in vernation: 
tpadieet terminal or arillary. the tpathet 
fit. polygamo-monirciout: ovary entire, « 

S-locnIed: fr. elothfd u 

ealt. appretted icalet: 

Calamns, Ceratolobus, Rapbla. 

Tribb Bobabsex. Ia». orbifvlar, Iht leQmentt tan- 
thaptd and the tidei indupiieate: tpadicet inter- 
toliar, the tpathet many and theathing; th.diaciout, 
the male minute and tank in eaviliet on the tpadti, 
the temale very larye : ovary entire, 3-loe«led, the 
ovale aieending: tr. variB«>. 
BonssuB, Lodoices, Latania, Hyphsne. 

Tribe Cocothex. Lvi, pinHalittel, the leaflelt vilX 
reiuplieait tidet: tpadicet interfolitir, tinitexiial or 
androgynout, the epathet £ or more; interior tit. otttn 
in S-t, the middle one temale: ovary 1-7-loculed: tr. 
large, drupe-like, l--7-locvled, the itigma terminal, 
the endocarp or ehell hard and tcoody and provided 
with S-7 porei. 
Bactris, Astrocaryum, Aerocomla, MartlncEla, Elnis, 

Dlplotbemium, Cocoa, Maiimlliana, Scheeles, Attalea, 

There Is very little accessible monographic llteratnre 
on the Palms. Martins' "HistoriaNaturalis ~ ' 
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Uanlch, 3 mU., 1S23-1850, is m lUndBrd wotk. Ker- 
shove de DeQterghem'B "Les Pfttmlers," Purls, 1878, is 
ui Importuit work. A popular ruaning acconnt of 
Palms kad the various kinds, b; Willlnm Wataoo, will 
be found in Uib following places in Qardeners' Chrotilele: 
1881 (vol. 22), pp. 436, 522, 5!)5, 728, T48; 1B85 (vol. 23], 
pp. 338, 410, 439; 1889 (vol. S4), pp. 362, 394, 586, 748; 

1886 (vol. 25), pp. 75, 557; 1886 (vol. 26], pp. 491, 6S2; 

1887 (vol. 2, aer. 3), pp. 156, 304; 1891 (vol. 9), pp. 234, 
298, 671; 1893 (vol. 13), pp. 260, 332. l. h. B. 

Uardt Piuts Ts CAuroRNU. — Palms grown in the 
open In California gardeoa do not eireed in number 20 
genera, and numbering atiout 60 species. The following 
IT geoera of about 40 aprcies may he found in our best 
P»lm collections, and all tbese species are growing In 
the gardens of Los Angeles and vlctnlt}', and may be 
fonnd throughout soathern California in limited num- 
tMtrs from San Diego tfl Santa Barbara. Oeeaalonal 
plants of apecles not mentioned are found In some old 
gardens, but are not so plentiful as to be considered In a 
general list of our hardy Palms. In enumerating these 
plants tbey are placed aa to tbejr importance, or rather 
as lo their numerical strength in California. Oar native 
Pan-Palms, the Washingtonlas, native! of San Ber- 
nardino and San Diego counties, have been most eiten- 
■Ivel; planted, and may be found everywhere, serving. 
In some instances, a variety of purposes. Fig. 1622. In 
growingthlaPalm waterisof theflrsllmpartance. When 
planted along a atreci. those adjoining vacant lots often 
remain nearly at a standstill, eicept In case of an un- 
usually wet winter, while those along the cultivated 
lots or lawns grow faal«r than any other Palm. When 
one In Its native habitat blows over by the force of the 
desert winds, the bole left by the roots and stump 
Invariably Alls with wsler. Washingtonlas are hardy 
6(X> miles north of L>oa Angeles. It may be well to 
state that hardiness in Palms Is principally a ques- 
tion of siie, the larger ones passing through the most 
severe winter unhanned. while the small ones may 
perish. So, too, some Palms supposed U> be very ten- 
der need protection from sun more than from frost. 
This ia particularly the case with the so-called Kentlaa 
and Rhapis. A certain Howea (or Kentia Fortltrianaj 
fa protected only by a large overhanging branch of a 
■yoamore, which is of course leafless in cold weather. 



int. Date Palm* at Old Town. San Dlcso. 



1631. A Sentloel Palm. 

IFuA>Tl«l«nfil fUitera. San Jacinto MM.. Cat. 

yet It has reached a height of 12 feet, with a diameter 

at base of 13 inches, and it baa never been injured by 
frost, yet water hydrants 10 feet away hare been troien 
BO hai^ as to burst tbem. In Los Angeles Is a Kentia 
15 feet high, growing on the north side of a house, 

firolected from sun alone, being 20 feet from the build- 
ng, where for several winters the ground near by haa 
frosen to the depth of 1 inch. Thia Is in the bottom- 
lands, the coldest part of the city. 

Pkanix dacljilifera, though not so ornamental as 
Others of the genus, was txtensively planted In early 
days and is one of the hardiest of Palma. Fig. 1621. The 
most popular Palm (or the maaHeu, who look tor grace 
and Iwauty combined with cheapness. Is Pkanix Cana- 
rieniia. More of these are planted at present than any 
other three species. In Los Angeles and vicinity they 
may be counted by tens of thoiinands. Like these 
two for hardiness is P. rftliHata; and all may be seen 
growing north of San Francisco mme 200 miles. All the 
genus Is hardy in southern Caiifomia. Trachj/carpHt 
fxrrltni and Cturmtropa hiimilii, the latter varying 
greatly In appearance, will grow as far north as any 
Palma and are popular everywhere. The former In 
thirty years will grow to the height of 25 feet, while the 
latter will make 8-10 feet or trunk In the same time. 
fjifitlatui atitlralit and I,. ('hinftmiM are both popular, 
though not hardy outside the southern part of the slate, 
and tbe latter must be chaded from noonday enn. 
Erythfa arthaln and A*, nlnlit (often known as Brahras | 
grow around San Francisco bay luxuriantly. Coroi rri- 
ospatha la hardy even farther north than the Ery- 
theas. and is by far the most ornamental Palm l« be 
found In that section. Other Coois In southern Cali- 
fornia are C. titfvota, ptimoia, eomnata, Roinatisof- 
fiana, and many others. Any Cncns will grow here In 
protected places except Weddclllana. C. plunoia Is 
without donbt the most graceful Palm grown, and at 

E resent very exlenslrely planted In the southern citrous 
elt, sometimes for street oi ..... 
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teen ye&n, with ordltiKry c»re. Archonlophanix Altx- Coeoi nuciftra, are coiniaon eiimpleE of the featfaer- 
andrta »ad A. CanniHshamii. tho most elegaot ot our vBined class. 

PbIms t.tteT CoeoM pluaiota, are not quite so hardy but Tbere are alio minor eharacteristicn of foliage that 

will thrive from Santa Barbara southward, In warm mark manj of the genera, some having pinnate leaves 
locations. The same eiposures, with shade during the with erose tips, a ftiW havlDg hlpinnate leaves (aa 
hottest part of the day, will do for Hediftcepe Oanler- Caryola urena), others with flabelJate leaves bavlDg 
buryana and Hoteea Fortteriatiti and B. Belmoreana; erose segments, and many with tbe segments of the 
also RkopalottylU Baueri and B. tapida. The four leaves bifid or split at the tips. 

■pedes of Cabals seem to thrive and seed well in this The flowers of Palms in general are not specially at- 

sectlon, tbougb S. PalmttU and S. Blackbumianum tractive either In size or coluring, many of them being 
grow much faster than tbe others. Bkapidophyllum greenish white or yellow, and some orange or red j but 
Bs/ilrix is perfectly hardy, but on account of Its dwarf these flowers are produced la prodigious quantities by 
habit is not so extensively planted as its merits deserve. some of the species, perhaps the most prolific in this 
Stiapit tlabelliforoiit and B. kumilii need protection respect being the Talipot Palm iCorupha umfrrnniliV- 
from sun alone, though there Is a Rhapis growing for jra), which throws up a branching Inflorescence to a 
ten years without protection from either sun or frost, beigbt ot 30 ft. above the foliage, such an Infloresceuce 
and In the coldest section of Los Angeles, but Its color Is having been estimated t« include fully sixty millions of 
not all that could be desired. CbamiBdoreas are planted flowersi 

only where they can be protected from botb frost and The seeds of Palms are also found in many slies and 

■nn, though they thrive better under such circumstances various shapes, ranging from tbe sise of a pea In some 
than they do under glass. In such situations they are ot tbe Thrinai to tlie unwieldy frulta of the Double 
Juat the plant for the purpose, as they do not grow Cocoanut, Lodoicta Stth*llaratn, which will son " 
away from the protecting tree as do sun- and light- weigb 40 lbs. each and require several years b 
loving Palms, bat remain erect. Brahea dulci> may maturity. 
occasionally be seen but grows too slowly to be popu- i, , rule, the members ot any single genus of Palms 

lar. One of our grandest and banllest Palms, one that a,^ tonnd In one hemisphere, either the eastern or 
deserves for many reasons to be more extensively western as the case may be, probably the greater num- 

Elanted, Is Jubaa ipeelabilii. We have a tew 20 feet in b^r of species being ut Asiatic origin, and compara- 
elght with a bole 4 feet in diameter, and are much tivety tew being found In Africa. An apparent eicep- 
more striking in appearance than any of tbe Ph<enlz, ij^j, {g fonnd to this system of hemispheric distribution 
wbich latter they somewhat resemble. jn the case of the Cocoanut, this plant being so very 

Ebhest BaiDNTON. widely distributed throughout the tropical worid thai 

The word Palm la a popular designation of one of the Its original habitat Is still in doubt. On the other band, 
largest and most important families among the mono- some species are found to be very local In their natural 
cotyledons, about 1,200 species of Palms having 
been recorded, though many of rbese 
in cultivation. The members ot thii 
essentially tropical In habitat, are I 
mental In appearance, and many of I 
very great economical value, their 
fruits, stems and leaves not only 
entering largely Into Ibe manufac- 
tured products of both Europe and 
America, but also providing hath 
food and shelter for thousands ot 
the Inhabitants of tropical coun- 
tries. One notable chanclerlstle 
of Palms In general Is their nn- 
branched stems, the exceptions to 
this rale being very few, and 
mostly limited to tbe members of 
one genus, Hyphtene. of which the 
Doum Palm of Egypt, B. Thebaiea, 
is the best example. While these 
unbranebed stems form a promi- 
nent feature In connection with 
this order ot plants, yet great va- 
riations are fonnd in siie and habit; 
some of them towering up like a 
slender marble shaft to a height ot 
more than 100 feet and then termi- 
nating in a crown of magniflcent 
plame-llke leaves, while others may 

I a height of only 

I folly developed. In 
stances tbe stems are so long and 

tbe result ; these rope-like alems 

are described as wandering through 
the tops ot some of tbe great trees 
of tbe Malayan Peninsula to a 
length of several hundred feet. 

The foliage of the Palms is ot 
two chief kinds, tbe tan-veined 
leaves, in which the venation radi- 
ates from a common center, and Va3. A dliltote-laavad Palm, and one of the best Palm* fo( email 
the feather-veined, in which the Rliapis nabeOUoRBls. 

long midrib, the leaf being frequently divided into long, state, In proof of which the Howeas may be cited; this 

narrow seicments. Of the flrst groap the common Fan genus has been found only within the circumscribed 

Palm. Litfitlona Sinintit, Is a ^od example, while the area of Lord Howe's Island, which from a comparative 

Date Palm, Phatiiz dactglifira, and also tbe Cocoanut, point ot view may be termed merely a fragment ot land 
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(probably of volcsnlc origin), k mere dot on the broad 
bosom of the South PaciBc. 

Few Palma Bre found witbin the Umita of the United 
Ststen M natives, tMt most commoo being the well- 
known Palmetto, Sabal Palmetto, n member of the fan- 
leaved BeeClon, to which possibly all of ouruatire Palms 
belong. But while the specice of Palms 
found native in the United Sutea are 
limiied in numbers, yet there is at least 
one unlqne spenles In the group In the 
form of Pseudophanix SarffeHli, a 
monotyplc Palm, that Is only known to 
exist in a wild state on certain of the 
Florida Keys, and in quite limited num- 

Europe la even leas favored as to na- 
tive Palms, there being bat one species 
known there In that condition, CaoduX' 
I ropt hnmilit, also a fan-leaved species 
CiuysalMocar- and comparatively hardy, being capable 




irdy, bein) 



The Palm tree of the Bible la doubt. 
less the Date Palm. Phanix daetylilera , which ia found 
in large numbers throughout Syria to this day : and In 
fact the small grove of dat«a within easy reach of the 
Syrian householder forms one of hie most valuable 
1, for it provides food not only for hia famUy, but 
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itlyf. 
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nelsi 



esaarily t( 



>e act of producing flowers does not ne< 
mlnate the life of a Palm, though in soi 
such an effect may be produced by this cause; but a 
singular habit has been noted in regard to tbe flowering 
ot the Fiab-tail Palm, Caryola urena, which when it 
reaches maturity begins to throw out a flower-spike 
from the top of the stem, this being followed by succes- 
sive spikes of flowers, and ultimate bunches of seeds 
(ram tbe top of the plant downwards, the flower-spikes 
appearing at the jointa of the stem, and when this pro- 
cess of flowering has proceeded down to the uround, or 
until tbe Titalily of the plant has been eihausted, death 

aWta'fr 
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of the South American tribes, these arrows being prO' 

i'ected through a blow'pipe formed from aaection of the 
lollow stem of another Palm. Among the apeciea of 
Phcenii it Is oflen found that several of the leaflets 
nearest to the base of tbe leaf are developed as spines, 
these thorny leaflets becoming stiff and hard, and capa- 
ble of making a very sore wound. 

The very great economical value of many of the Palms 
can only be touched upon within the limits of the pres- 
ent article, the uses to which not only tbe fruits but afho 
the stems and leavesareput by the natives of many tropi- 
cal countries being enough of themselves to All volumes. 
One prominent instance of this great utility Is the 
Palmyra Palm, of which a Hindoo poet enumerated over 
aW) different uses. Other notable examples Include the 
Cocoanut Palm, the fruits of which are imported by 
hundrede o( lone every year, and 
In addition to providing a valuable 
food, either fresh or in a desiccated 
condition, also produce that very 
valuable fiber from which cordage, 
matting and a great variety of 
goods are manufactured. Also the 
Phionli family, which produces 
the dates of commerce in appar- 
ently endless supply, and tbe date 
sugar of Bengal, this being con- 
tributed by Phanix tslv»trU. 
while the sterna of Date Palma are 
often used in honse- building In the 
East- Another very valuable Palm 
prodnct is found in Palm oil, this 
being largely derived from the 
frulta of illarit Ouintemit. the oil 






 of species of Pah 
t, thro  



mber of 



base of the plant. Shapii flabtllifor. 

good example of this class, among whleh the widely 
grown and elegant Ohrygalidocarptit luttieeni is also 
found, together with the Geonomas, some ot the Phce- 
nli and various other genera. Many of the Palms are 
nnlseiual, but there are also many others in which both 
male and female flowers are produced on the same 
spadix. In some inatanoes the males being grouped to- 
gether near tbe ends of the brannhea ot i)ie Inflorea- 
and the fi^males nearer to I 



other 






uigiug the flowers In threes. 
Cross -pollination of Palma by artiflcial means has 
probably been seldom practiced, there being few culti- 
vated colloctiona in which tbe opportunity for such an 
operation has presented itself; but It seema highly prob- 
able that such croBs-ferlilizatlon has been accidentally 
effected among wild plants, for in large lota of seed- 

culiarity having been noted among Howea seedlings, 
where forms Intermediate between IT. Jlflmoreana and 
B. forattriana are found, and sometimes seedlings 
that seem to combine the characteristics of JT. Belmo- 
reana and those ot its near relative Aed^sce^ie Canlir- 
bnryana. Similar variations from a given type have 
also been noted among the Phcenii, several so-called 
species being most likely merely varieties. 

Many Palma are armed with stout thorns or prickles, 
not only the stems but also the leaves and even the 
fruits In some species being thus guarded, these prickles 
being usually very hard and lough. In some cases, 
uoltblj AtanDtorhiia ifaiinrrinrAn, the prickles around 
tbe stem are often branched, and are decidedly un- 
pleasant to come In contact with. In the case of Des- 
moncoB, this being the western representative of the 
Rattan Palms, the tip of the midrib of the leaf Is ron- 
tlnued in the form of a hooked spine, and helps to aup- 

af certain Palma are used (or poisoned arrows by some 




una. Otnnlnatliia of l^aco* 



being expressed from the ripe fmits In much the same 
manner that olive oil Is mannfactured. The rattan ef 
commerce Is chlofly composed of the flexible stems of 
various calami, tbe plentiful supply ot this material be- 
ing aufflclently attested by the great variety ot article* 
manufactured therefrom. Various Palms haT» been 
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mentioned Dnder the name of "Wine Palm." but It 
Beema likely that same species of Raphia are moat used 
for Uquors, some portiona of these Palms glTing » larite 
ainoiint of sap when tapped, and as the Juice la rich in 
sugar, the sap soon ferments and ma; beooma strongly 
aleobolio. The best aogo ia prodneed from tbe pith of 
Hetroiylon or Ssgus, the trees being cut dawn and spilt 
into segments for the removal of tbe pith, the latter 
being then prepared 
In a rough granulated 
form for export. Sago 
is alao procured from 
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not oqnal 
itroxylon. 



of HetroxyW. The 
so-called whale -bone 
brooms freqaeutlyused 
In stable s and for street- 
eleanlng are mostly 
made from Plassaba 
(of Plafaba) Bber, 
this being gathered 
from around the base 
of planta of Attaleas, 
mostly A. titniltra. 
The Attaleas also prodDCi 
those of A. Iwnittra bein 



singular Palm from Sout 
larite fmit In which are Co 
the ivory nuta. the plant 
and sometimes creeping i 
needs a noble head of pit 
frequently 15-30 ft. In lengl 
CatteKu, after preparatlo 
leaves of the pepper-plant, 
of tbe East Indies, so mnc 
of that portion of the worl 
The Cabbage Palm of the ^ 
oleraeea, the amooth and s 
are frequently 60-100 ft. hi 
the "cabbage," ao-eallBd, i 
of such a tree, for the porl 
of the central bud in whlcl 
compactly gathered togctbi 
PalM cmWuh, for decor 
IJniMd States, has made 
during the past 10 years, a 

the proapect of a steady li 
adaptability of these pli 
better underatood. A grea 
Is now in use for Palm cull 
Middle Statea being tbe  
Industry, though large nur 






> favorable dims 



seems probable that Amei ^ 

will soon be able to compete with their 

more experienced brethren of Europe In '"'■ ""^ 

this class of planta. of Howaa Bi 

The species moat osed in commercial 
horticulture In tbe United States are contained in 
very short list, the greater quantity being col 
Ave species, namely, Livittima CKinvtuit, Bo* 
mtmana, Bovsta Forittruina, Chryalidocarpui (■, 
eaiM and Coeot Weddeiiiana , vViWe less quantitlei 
Catyota utviu, several species of Phcenii, P. Cani 
anjM being quite largely planted outdoors in the So 
and on portions of the Paclllo coast, Seaforthia eltgi 
and some others of the Ptychosperma group, and st 
.!._ 3itent of the catalogue 
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few Livlstonas e< 



Of these, the seeds are imported in a majority of 
eases, and on the quality of these seeds the success of 
the grower depends, so far as getting up a stock is con- 
cerned. Host of these species germinate readily In 



a warm greenhouse, providing tbe seeds are fresh, the 
sloweat of the common commercial Palms being the 
Howeas. In small quantities these seeds are usually 
sown in about 6-lnch pots, tbe pots being well drained 
and nearly filled with light soil, then the aeeda sown 
thickly and covered with halt an Inch of soil, watered 
thoroughly and placed where they may receive the bene- 
flt of some bottom heat, and at no time should they be 
allowed to become 
' very dry. The period 
required for germi- 
nation varies greatly 
with different ape- 

ncjuit gemiinatlng 
In 3 or 3 weeks If 
fresh, and being 
ready for potting In 

seeds of some of the 
Attaleas have been 
known to remain In 
the earth for fully 3 
years before starting. 
Tbe seedlings of 
many apecies are 
Jike, tbe seed-leaf in many Instances 
ig, narrow, simple leaflet, this de- 
en applying equally to the seedlings 
-leaVed and pinnate -leaved species; 
ila fact It Is somewhat dIfDcult to 
species while In the juvenile form. 
show stages In the germination of 
ms. Special cultural notes for par- 
es of Palms will be found through- 
opedla, but at this time a few general 
ardlng treatment of Palms as a whole 
ilssible. It has already been noted 
D general are tropical in nature, and 

ble elevations, where the nights are 
mI, yet in a young state the same 
make more progress in a night tem- 
)0°F.; and with this in view, a minl- 
rature during the winter of 56-60° is 
oung and growing Palms, while an 
IS-ao' during the day will not hurt 

r is required, (or many 

... _ . . . high and rocky 

: their roots down to such a depth 
liberal water supply, 
ling throughout the summer is best, 
rown under glass being more tender 
kturally produced outdoors. Repot- 
be done during the spring and snm- 

'oot action on the part of most Paims 
vember 1 and March 1. Give only 

■er, and always ram the soil firmly. 

i is the basis for the best soil for 

, .1 fair proportion of stable manure Is 

a safe fertiliser, such a soil being mixed with 

lighter and more open for some delicate species. 
Insects ore frequently troublesome If allowed 
to gain headway, various scale insects doing the great- 
est damage, while red spiders and thrips may become 
established unless forcible syringing Is persisted In. 

on the part of the grower, and the prompt removal of 
all Insects y;_ H. TiPUM. 

F&LIIA Chrlltl is Castor Oil Plant, Bieinui. 

P&LIEEILSLLA (Dr. Edward Palmer, contempora- 
neous American botanical collector). Lobeliieia. A 
genus of one species, a rare herb foand In Lower Calif., 
with small blue fls. like those of a lobelia. The genus 
differs from Iiobella In the remarkable adnatlon of tbe 
stamens, as well as in the integrity of tbe corolla-tube. 
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ftt least its upper part. It soon splits from the base up- 
ward for a good distance, and, indeed, before withering 
the lower part of the corolla is much disposed to sepa- 
rate into five claws (liberating also the lower part of 
the filaments). The filaments are adnate to the corolla- 
tube for a long distance and then monadelphous and 
adnate on one side or the other. 

d6bllls, Gray. Slender, glabrous, branching herb: 
Its. alternate, linear-lanceolate, entire, sessile, 2-3 in. 
long ; floral ones gradually reduced to bracts : raceme 
lax, few-fld. : corolla-tube whitish, 9 lines long, lobes 
light blue, 2 of them smaller than the others, the larger 
ones 3-4 lines long. Var. serr&ta, Gray,was offered in 1881 
by E. Gillett, but it is probably not hi cult, anywhere. 

PALMETTO. See Sahal. 

PALMS, POPULAB NAMES OF. Alezaadn P., 
ArehofUophcRnix Alexandrm. Ajiai P., Huterpe edulis. 
Betel-nut P., Areca Catechu. Blue P., Erythea ar- 
mata. Bourbon P., Xatonia. 'Btwxm'B^^AUaleafunifera 
and Thrinax argentea. Cabbage Pt, Euterpe oleracea. 
Club P., Cordyline, Coooannt t»f Coeos nueifera; 
Double Cocoanut or Sea Cocoanut P., Lodoicea. 
Ck>quito P., JubiBa speetabilis. Corojo P., Aerocomia 
seleroearpa. Curly P., Howea Belmareana, Date P., 
Phanix daetylifera, European P., Chatnarops humilia. 
Fan P., any species with fan-shaped, rather than pin- 
nate Ivs. rem P., Cyeas, Fieh-tail P., Caryota urens. 
Flat P., Howea Foreteriana. Ouadelonpe P., Erythea 
edulis, Qnk'gTU. P., Astrocaryum vulgare and Aero- 
comia seleroearpa. H/&BLjfF,,Cham€erop8exeelaa. Ivory- 
nut P., Phytelephaa tnacrorarpa. llorfolk Island P., 
Hhopaloatylia Baueri, Oil T., Elaiis Guineensis; also 
CoeoB Imtyracea, etc. Palmetto P., Sabal, Panama- hat 
P., Carludoviea palmata. Para P., Euterpe edulia. 
BaBia P., Baphia. Boyal P., Oreodoxa regia, Bago P., 
various species of Sagua and Cyeaa. Savanah P., Sabal 
tnauritiatformia, Tidlpot P., Corypha umbraeulifera. 
Thatch P., Sabal Blaekbumiana; Howea Forateriana. 
Toddy P., Caryota urena, Umbrella P., Hedyacepe 
Canterburya na . Walking- f tick P., Baeularia mono- 
atachya, wine P. of E. Indies, Caryota urena^ Phcenix 
aylveatria and Boraaaua flabelliformia; of New Granada, 
Cocoa butyraeea, 

PALUMBlH A (said to be from palumbea, wood-pig- 
eon; from a supposed resemblance of the fls.). Orehi- 
ddcea, A monotypio genus greatly resembling Oncid- 
lum, with which it was formerly united. It differs 
principally in having the lateral sepals entirely united, 
forming a single segment resembling the dorsal sepal 
in shape and sice, the labellum scarcely larger than 
the petals and resembling them in shape. 

oindida, Reichb. f . The only species is a small plant 
with narrow, compressed pseudobulbs, each with a sin- 
gle slender leaf, 6-12 in. long: fls. few, small, white, 
in a slender raceme ; sepals, petals and labellum ob- 
long, acute, differing but little in size and shape. Guate- 
mala. B.M. 5546. G. C. 1865:793; II. 20:233 (as On- 
eidium candicf Mm).— May be easily grown in a temper- 
ate house. Blooms in summer, the fls. lastmg a long 

t^®' HSINBICH HA.88ELBBma. 

PAMPAS OBABS. See Gynerium, 

PANAX (old Greek name, meaning all -healing). 
Aralideeat. Thirty to 40 trees or shrubs, mostly of the 
tropics of Asia, Africa, Australia and the Pacific islands, 
as defined by Bentham& Hooker ( including Nothopanax ) , 
some of which are grown in warmhouses for their inter- 
esting habit and foliage. The genus is confused in gar- 
dens with Aralia,Acanthopanax,Fatsia,Eleutherococcus, 
Polyscias, and others. From the Aralia group it is dis- 
tinguished by having the petals valvate (applied edge- 
to-edge) in the bud. From Polyscias, PHeudopanax and 
Eleutherococcus it is known by its gynceoium (or pis- 
tils) being usually in 2's, rnther than in 5's or higher 
numbers. From Fatsia it is distinguished by having 
the pedicel articulated beneath the flower. See Fataia 
for another discussion of relationships. Panax has a 
calyx with entire or 5-toothed margin, 5 valvate petals. 



5 stamens with oblong oi; ovate anthers, usually 2-lo- 
culed ovary which ripens into a drupe-like compressed 
fruit, and with mostly compound, often much-divided 
leaves: fls. small, sometimes polygamous, in umbels, 
heads, racemes or panicles. The Panaxes are to be 
grown in the warmhouse, where tiiey should have the 
treatment given tropical Aralias (see p. 87). 

As defined by others, the genus Panax includes only 
7 or 8 herbaceous species, natives of the temperate re- 
gions of North America and Asia, while the woody spe- 
cies are referred mostly to Polyscias and Nothopanax ; 
the species of the Polyscias have, according to Harms, 
pinnate leaves, and those of the other have digitate 
or simple leaves. As thus understood, the genus Panax 
includes the ginseng, P. quinquefolium, for which see 
Oinaeng. The dwarf ginseng or ground-nut of the 
northern states is P. trifolium. It is not in the trade. 
These two plants are often described in the genus 
Aralia as A, quinquefolia and A. tri folia. 

fmtiodeirai, Linn. {IfothopdLnax fruticdaum, Miq. 
Pol^aciaa frutiedaa, Harms). Shrub 3-6 ft. in cult., 
with pinnately compound Ivs., the Ifts. stalked, ovate- 
oblong, acuminate, coarsely serrate, the ultimate ones 
incis^, 3-lobed: fls. in paniculate umbels. Java, etc.— 
Prised for its fern-like foliage, but known mostly in its 
cultivated varieties. 

Var. ViotdrlBB (P. Vieibria, Hort.). Pig. 1628. A 
compact form which constantly sends up new stalks: 
foliage recurving, cut, curled and tasselled, light green, 
with white - variegated 
margins. G.C. II. 19: 
405. I.H. 31:521 y An 
excellent table plant. 
Through inadvertence, 
Fig. 1628 was used in 
the place of Aralia 
Guilfoylei on p. 87. 

Var. laciniitnm (P. 
laciniHtumf Hort.). 
Lvs. twice - pinnate, 
drooping, about as 
broad as long, tinted 
with olive-brown, the 
leaflets and divisions 
narrow. Very grace- 
ful. 

Var. eze^limm (P. 
exeilaunif H o r t . t ) . 
Lvs. very flnely cut and fern-like, margined with white. 

Var. plumiittan (P. pZurndftim, Hort.). More flnely 
cut than var. laciniatumf and differing from var. exeel- 
aum in having no white on the foliage. 

Mpidnm, Bull. Compact: lvs. bitemately divided, 
the end division largest; pinnules or ultimate leaflets 
obliquely obovate, the central one in each case small 
(sometimes almost rudimentary) and more or less cov- 
ered by its two lateral ones, ^e margins spiny-toothed 
and cut. Brazil. Recent. 

nitldum. Bull. Compact : lvs. roundish obovate, 
toothed and somewhat spiny, sometimes with deep in- 
cisions. Brazil. Recent. 

Atlreum, Sander. **A distinct elegant and highly at- 
tractive Panax, the whole leafage being suffused with a 
delicate golden green variegation. The habit is similar 
to that of P. VietoriiBy quite as compact and bushy, but 
not heavy in the slightest sense of the word. Individ- 
ually the leaves are small, the edges flnely serrated, 
while near the margins are several splashes of clear 
green."— Sander. 

Bdlfourii, Sander. *^A decided acquisition for all dec- 
orative requirements, strikingly and profusely varie- 
gated. Its luxuriant pinnate leafage renders its deep 
green and creamy white coloring the more attractive. 
Each of the pinnsB forming the leaf is orbicular in 
outline and deeply serrated, of a rich ivy green, abun- 
dantly splashed with creamy white, the edges of the 
leaves being entirely white. The stems are bronze- 
green, specked with grray. The habit is compact and 
bushy, well feathered from base to apex with foliage. 
Introduced by us through our collector, Micholitz, from 
New Caledonia."— Zander, 




1638. Panax frutiooaum. 
var. Victoriae. 
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w H li- or lesi Ions, with bni- 

Aralift uplnndldliMlma.Hort.). 

■iTee in iw oaiive piace, wnn arooping. BhlnlDg (Teen pinnate 

nmbfls ot bromii«h fli. In long, terminal (Mntcles. 8. Sea 
Bnutl.— P.°fU(il'i/Uru>n! Rnpr. & Mai., li deuiribed In Aeon- 

PABCBATIDX < Latin. aU-pomtrful; referriiifc to sup- 
posed raedicin*! value). Amaryllidicea. Pancratlums 
■nd HvuieDD<:Bllis, sumetlnieH called Spider Lilies or 
Spirit Lilies, form  beautiful group of bulba, hardy or 
tender, Home blooming Id winter, others In summer, 
■nd all ebamcteriied by the singular and beautiful floral 
Rtructure known as n stHmitial rap and pictured In Vol. 
II at page THH. Thin cup is while and has the texture of 
petals. It Is fringed or toothed In a groat variety of 
ways. The Slatnents growing out of the cup are long 
or short. The perianth segments are generally long, 
(lender and gracefully recurved. Thus many fanciful 
vnrlatlous ot the Spider Lily type are proiluced. 

The names of these charming plants have been 
shifted back and forth between Pancratinms and Hy- 
menoeallis until horticulturists have come U> despair. 
The latest monographer of the Amaryllis family (J. G. 
Baker. In Handbook of the Amaryllides, 1888), distln- 
piishes the two genera as follows: Pancralinm has 
manjr orales In a cell and the seeds are black and 
angled by pressure: Hymenocallis has tew ovules Id a 
cell, and the seeds are usually solitary, large, and with 
a thick, green, spongy coat. Pancratium Is an Old 
World genus: Hymenocallls Is a Mew World genus, 3. 
Senegambica, Bu African species, being an esception. 

For generic description and culture, see ITymfHotatlii. 
Also notes by Ulns L. Orveulee In Vick's Mag. 20:181. 
where, however, the picture labeled P. ornalum prob- 
ably represents P. om/iim, which leSymtnoeallis ofata. 
A. Perianth-lube I-^in. lonv. 
B. Staminal enp imall, S-t lines long. 

lUfrleam, Linn. Pig. 1629. Lvs. 5-6. strap-shaped, 
glaucous, 1^-2 in. wide; scape 1 ft. or more long: fls. 
fi-13 in a centTlpetal umbel; perianth -tulie 1 in. long; 
•egmenlB IK in. long; stamina! cup with long, narrow, 
2-cut l«eth; free portion of filaments 6-9 tines long: 
seeds not compressed. Summer. Corsica. Sardinia, 
Malta, 8. Italy. B.M. TIS. Un. 48. p. 246.-Bardlest, 
coDtmonest and best. 

UB. Staminal cvp large, 1 in. long. 

BUIltiiDtim, Linn. Fig. 1629. Lvs. &-6. linear, glau- 
cous, persistent, Anally 2-2K tt. long: fls. very fra- 
grant; perianth-tube 2-.'! in. long; staminal cup very 
prominent, the teeth short, triangnlar and regular ; 
free part, ot filaments 3 lines long. Spain to S}Tla. 
B.a. 2:161. 

AA. Perianlti-iube 5-6 in. long. 

tortnAnm, Herb, Same section as P. i-eremndum. 
shown in Fig. 1G29, but not In the trade. Lvs. 6-IS, 
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on.— II. CaribBa,- 
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I. Ker.-H. calathlna 



tngrans, WUId.— H. Caribiea.— P. Oaleettonimt. Hort.. pre- 

■blr H. Harrislana. — P. titUrdlt. Juca- — H. Uitoralii.— P. 
iferieoniiiit=H. lacen.,— P. DUdfura, Mill. =H. o..la,- P, ro- 
Id<un. Ker. '^H. lacera.— P. undulotum, HHK.~ H. andulata. 
W. M. 
FABDAHUB (LatinliedMalayanname]. PandanAeea: 
ScKBW Pine. Screw Pines are tropical plants uftvn at- 
taining the size of trees, and remarkable for their stilt- 
like atrial roots, and the perfect spiral arrangement of 
their long, sword-shaped lvs. Their genersi appearanfo 
Is singular. See Fig. 1633. They hold aloft a few 
long, scarred, naked branches, each one of which is 
crowned by a tuft of lvs. The nSrlal roots gradnaily 
lift the trunks out of the ground, but they doubtless 
anchor the trees also. They are, however, dlWcult 
organs to explain. Pandanusos are also remarkable for 
their spines, which are rather small but very numer- 
ous, all the same size and arranged at regular intervals 
along the whole of each gracefully recurved nworU- 
Bhaped leaf — a perfect expression ot formal linear 

Two species of Pandanus are of the first Importance. 
P. Feitrhil and P. ulilit, the former variegated, the 
latter not. (See Figs. IK»-32,| Young plants of these are 
amongst the moat popular of all foliage plants for home 
deroratlon. They are especially suited for fern pans 
and table decoration. They are grown t« a very large 
extent by wholesale florists and palm specialists. Every 
conservatory has them, and occaslonalljr P. titiUi la 



grown to B considerable ago and helg'ht (or the sake of 
a perfect apecimen ol the spiral habtt of growth oa a 
large scale. See Fig. 1631. In the IropicB P. K(i).< la 
as valuable to the natives as many palms. The fruits 
are edible, and the roots funiish fiber for ropes, baa- 



colTee, suRar and grain are exported. 

Screw Pines are widely distributed In the tropics, bat 
they are most plentiful in the Malay Archipelago. 



30. Paada 
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There are more than SO species. Trees or nhmbs, rarely 
alemless or prostrate herbs; trunk slender or robust: 
IvB. very long or moderaltiy so. Thore Is only one 
other genus in the order, — Frcyrlnetia. This has nu- 
merous ovnles in the ioculcs, while those o( Pandanns 
are solitary in the carpels. Also Freyeiuetiai are usu- 
ally Bcandent. 

The botany ot Paudanas is almost hopeless. Panda- 
nuB presents an acute example ot the stock dlfScultles 
with foliage plants: flowers and (raits rarely produced 
in cnitivBtion ; no monograph ; original dcncriptions 
BOBttorod through many rare and costly books, and 
often faulty; gcograpbtcal distribution too wide ever 
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_- . . implicated and out ot the ordinary to describe 
within reasonable limits; species coming and going; 
mixtures in the trade. Even the standard botanical 
works are of little help to the liortleulturlst, for the two 
points of view have scarcely anything in common. But 
Pandanus has peculiar difficaltlcs, fur the plants are 
diiEcions, and one never knows what the sei will be 
until the plants flower. There Is a good horticultural 
review ot Pandanua in Gn. 25. P. 134 (1SB4|, but the 
best account is that written by W. H. Taplln tor the 
Florists' Review 2:31117, wblch has been revised for 
the present occasion by Mr. Taplin. \\-. a. 

In general, the species of Pnndanns are not dilllcult 
to manage and under favorable conditions they are rapid 
growers. They require a high temperature, 65-70°, 

peciaiiy for the variegated kinds. A satisfactory soil is 

make many coarse roots, it is best not to pot Ihem loo 
nrmly, and during the summer to give them ahnndance 
of water. If the atmosphere is moist there is little need 
for syringing overhead, and particularly during winter. 
Overwatering. If coupled with an accidental law tem- 
perature, may lead to an altnch of "spot." 

Certain species, as P. Vritchii. produce snckers freelv. 
Cuttings of these root easily at any season. Rooting is 
hastened (as in the case ot the pineapple) by keeping 
the cuttings somewhat on the dry side until they are 



P. ufilis is propagated by seeds, whi 
commodity and sure to germinate wel 
be planted In light soil i ' ' 
The seeds ahonld be set " 
from which the germs em< 

that hangs down on a stout stem, while (he individual 
seeds, or rather fruits, are compound and often contain 
8 or 10 germs, the latter being inclosed in cells of a 
tough, homy substanee within the body of the fruit. 
Some gardeners soak the seeds before planting, but 
the writer has found no gain after soaking seeds ot P. 
Vfifts tor 48 hours in tepid water. 

P. Veileliii is one of the very best variegated planlB 
(or decorative purposes. Its endurance as a house 
plant depends largely on the conditions under which 
it has been grown. Soft and sappy specimens are liable 

F. ultjii is second in importance In the trade, but is 
usually obtainable in much larger quantities owing to 
the readiness with which the seeds may be obtained and 
germinated. Blants in 3-Inch pots, 8 inches high, retail 
at about 25 cents ; plants in e-Inch pots, lU inches bigb, 
about tl. Uandsome specimens 3 feet or more high, 
with the screw cbaractcr well developed, are worth 
from (5 to (10. P. ttlilii is a rapid grower and requires 
generous treatment as regards soil and water, and gtvea 
little trouble unless spot develops. The spot is cansed 
by the burrowing of a minute insect in the leaf. Its pro- 
gress seems to be favored by overwatering. Badly 
affected plants should be thrown away, as they are 
likely to be permanently disfigured. In case of a light 
attack, keep the plants somewhat drier and dose them 
with sulfur. 

Among variegated kinds P. Caudtlnbrnni, var. varie- 

SiJm, is perhaps second in beauty only to P. I'titthii, 
ut, unfortunately, It Is too spiny and the spines on the 
lower side are reversed, so that tbe plant is difHcult to 
handle. It Buckern frcely. 

Among dwarf kinds P. grfiniinifollut eieels. It Is 
only 2-3 ft. high when fully developed, and it Is at Its 
best In a 4- or S-lnch pot. It Is suitable tor the center ot 
fern pans and la readily Increased by cuttings. 

For large specimens P. hrlerocarpui is a noble plant. 
It Is rather susceptible to overwatering In winter. The 
writer has never seen it produce suckers. The same 
is true of P. V'andtrmrtxehii. Theoretically, any Pan- 
danus will produce suckers if one has the patience to 
wait tor them to develop on old specimens, or If the cen- 
tral growth be cut out. 

Among the more spiny kinds P. re(7rriii is unique in 
' '* " ' ' ell-grown plant being so much 
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P. Bapliilii and P. caricoiui are newer sorts. The 
former Is variegated. P. caricoiiia is dwarfer than 
P. Bapfittli, and has narrow, green leaves but little 
armed with spines. It branches freely and might be 
briefly described as a very strong P. gmtniuiteliua, 
though perhaps less useful for trade purposes. 

W. H. Taplin. 

Pandanvt Snnderi, or as it has been termed the 
"Golden Pandanus," wiil not only Income a great rival 
to tbe popular Fandanim I'rilthii, but will, as soon as 
*" '" Introduced and can be produced ir "~ "' 
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T.sized specimens, say in plants 3 to 4 feet 
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The pnjwth of the plaot also sppeara more grseetul, 
the leaves being recurved In a more pleoaiag miuiDer, 
and Bucken rery freely. j. d. Eisiu. 



BiptlatlL, 3. cnmtnKalltu. 8. reaenu. 13. 

Cndalabnuii, 2. 14. heUrcxMU-poa, 10. Sanderi, 4. 

eirleoana. 11. Javanimt. 2. atllla. i. 

Ponleri. «. odontlulmoi. 13. VindenuMubU. IS. 

rotUrianut. B. omatuj. 10 Taiieeatni. 2. 12. 

roRitos, 8. Di'imBiu, 7, Vsltolill, 1. 

i., FoUagt caritgatid. 

B. Lva. varitgaled with tekite. 

c. Midrib not u>hit4 1. TetUhU 

CO. Midrib tekitt 2. Candelabnim 

Tar.v*ri«i«ttu 
BB. LvK, variegattd aith j/ellow. 
C. yellow ttripe down tht ten- 
ter 3. Btptlim 

00. Tellow ttripe* altematine 

tcilh grein t. BuuIbtI 

AA. Foliage not variegated. 
B. Spinel rea*otiablg Mhort. 
c. Habit ot Ivt. itift, ertet. 

D. Color of epinet red 5. hUUb 

DD. Color of tpineM t/eltoieiah 

areen 6. Foratoil 

00. Babit of Ipt. mort er leii 
recurved: color of ipin»M 
uiually white. 

o. Growth d>oarf l.pjgmmiaM 

8. ffTunlnUolliii 
DD. Orowth itronff 9. nroatiu 

10. iMtaroeMpni 

11. okiloonii 

12. odOTBtluliniu 
BB. Spinet ditagreeabig long. 

c. Habit ol Ivt. vera much re- 

flextd 13. TSllaxai 

OO. Habit of Ivt. tnore or leii re- 
curved 14. Candtlftbrnm 

000. Habit of IvM. ttiff, nearly 

1. TUtaldl, Hort. Pis. 1S30. Lvs. 2 ft. long, broader 
than In P. ufilia, somewhai recurved, spiny, dark green 
Id the center, margined with broad bandH of white. 
PolyneBla. A. F. 4:570, F. 1871, p. 177, Qn. 2, p. 501. 

2. CandeUbinm, Tar.VBrlafffttn*, Sort. (P.i/^aril 
Tar. variegilui, Hurt.). Lva. 3-6 ft. or more long 
gined white; marginal spines wblte; spices i 
midrib of thelowerBurtacereTereed. Java. F.K. 
V. 9;2a. Lowe SG.-Perhaps ranks second in 1 
only to P. Veilchii, but unfortunately It is Km 
Ltb. drooplug, narrower than In P, Veilchii. Hee 1 

3. BiptUtU, Hort., offered by Saul and 
Pitcher A Manda; has ayeltow stripe down the 
center. Taplln says It is a rapid grower. Not 
in ludei Kewensls. 

4. Sindsri, Hort. Sander. Habit tnfted; lvs. 
30 in. long, with minute marginal spines, not 
unlike tliose of P. Veilchii but of denser hnblt, 
and differing much Id the variegation, which 
In this ease is golden yellow, and in place of bein 
flned te the margin, or nearly ao. It is dlstribu 
narraw bands of yellow and green In alternation tb 
out the length o( its leaf. G.C. III. 2,1:249. R.H 
p.230. O.M. 41:686. A. U. 19:455. -Taplln says 

6, AtUIl, Bory. Figs. 16.11-3. Attains 60 feet In 
(■soar: Its. glaucous, erect, \-l% ft. long, spine 
Madagascar. Here may belong I. H. 7:2S5 {P. > 
tiannH; B.H. 5014 IP. CnndrloArum); R.H. 18 
{P.nagtllHormit.otnabfllHormit). A.P.4:571.-Nich- 
olsoQ refers P. odoratiiiimiu to P. tUilii. 

6. rtntnl. Moore (P. Foileriinn; Hort. Siebreebt). 
Iiord Howe's Island. Better accounted for In Vosi' 
scheme on next page. 

7. prrnhiu, Thoro. Low, tipreading xhmb, not over 
2 It, high In the center, but sending out from the base 

.■ boriioatal, rooting, annnlaled branches: lva. 



about 4 ft. long, spirally arranged InS's, llnear-sabulate, 
with a clasping base; margins and keeU fringed with 
small white spines. Uascarones. The above descrip- 
tion Wken from B.M. 4736, which is a doubtful apecimen. 
S. gramlnildliai, Euri. Lvs. 12-18 In. long by 3-4 
lines wide; marginal nplnes minute, straight. Burma. 
P. ifniniini^oJtuji of the trade has never been carefully 
distinguished from P. pygmirtie, and, according to 
Nicholson, It is a species o( Freycinetla. P.R. 2:388, 
where Taplln Bays It ba« a tufted, much-branched habit, 
dark green lvs. about 3^ in, wide, not so atlft as most 
species; spines short, whitish. 

9. huaitu, Roxb. Tree, attaining 30-40 ft.: Its. 
15-20 ft. long, somewhat glaucous beneath; spines 1-8 
lines long, curved. India. B.H. 1879:290; 1881, pp. 
174, 175. 

10. luten»4rpn>, Balf. f. Branching tree, with slen- 
der trunk, very numerous roots and spreading branches: 
lvs. lanceolate-acuminate, dilated and clasping at the 
base, erect- spread ing, lesthery, strict, greenish, often 

ered with small red, slightly Incurred spines; lower 
midrib fumlsbed from the middle with dlslAnt spines 
of the same character. Msscsn-ne Islands. —A very va- 
riable species, approaching P. utilii, but dlstlngaiBhed 
by habit. Taplln says that P.omaiueot Che trade U 
■ynonymous with P. heleroearput ; "Strong-growing, 
with broad, dark green foliage; spines white; under 
side of lvs. slightly glaucous." 

11. Mrloteiu, Spreng. Sbnih: Ivs.B-Sft. by2-2!^ln., 
slightly glaacoua; spines minute, while, relatively few: 
male Inflorescence erect. Moluccas. B.H. 1878, p. 40S. 
— Offered by Van Geert, of Belgium. 

12. odar»ti*tiinai, Linn. t. Height 30 ft.: lvs. light 
green, 3-5 ft. long; spines short, white. India, Arabia. 
G.C. III. 17:14. -A scent which Ismucb esteemed In Java 
Is obtained from the male (Is. The above description is 
from Nicholson. The species Is not satisfactorily ac- 
counted for in the Flora of British India. Var. tBtIb- 
gitni, Hort., secured by Beaaoner from the West Indies, 
Is Identical with what the florists call P. Jananicui. 

13. raQizni.Lodd. Lvs. more completely recnrved than 
In other common species, 6-6 ft. long, dark green, shin- 
ing; spines long, white, those on the midrib of the 
lower side reversed. Mascarene Islands. F.B. 2:387. 
-Adv. 1895 by Pitcher & Manda. 



It beciDnlng lo ibow the ipllal 



14. CandgUbmni, Beauv. 
ChaKDKLIIR Trii. Tree, attaining 30 ft. 'Lvs. 3 ft. 

by2tn., dark green; spines brown " (Nicholson). Trop. 
Africa. B.M. 5014 is doubtful, referred to P. «ii(i».-Not 



9 popular Tariegnted 



advertlBed Id Amer., but for t 
form, see No, 2. 

15. Tandeniitraohil, Bait. t. Lva. atlff, Buberect, 
2K-3 ft. long, VA-2 in. broad, very glaueoun; margins 
red and tbickened; opines »troiig, red; midrib red. 
pTominGDt, spiny. AtUina 20 ft. in Mascarenes, O.C. 



rrominGDt, spiny, i 
II. 18:237.~Taplin; . 
upHghtthanP. Wtilchii; 
plant does not produce bi 
moerschil la probably luci 
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(leather narrover-lvd. (hnn the trp«). 

n ligbt colored, tipped brown. The inference is 
this species is distlnfculshed from No. 3 by the 
!8 of tbe lower keel not being recurved. 



PANICULARU 

AA. Toung planli ipilh teanely any iltm. 

t. nOtXM, de Vriese. Lts. strongly reflexed; spines 

on margin and lower keel Btrong; no keels above. P. 

omita. Lam., lacks the spines on the lower keel, but is 

otherwise the same. 



Anotheb View or Pahdancs. 
In the third edition of Vllntarin's Blumengiirtnerel, 
Voss gives a very different treatment of Pandanus. It 
has every evidence of being based upon living plants in 
German conservatories. A portion of It ie here trans- 
lated and rearraoged. Voss makes the species-endings 
feminine because of the old Latin rule about the gender 
of trees. 



a. Foung ptanla tcilh unbmtiched tttnit, 
B. Upper <tij« ot Ifi. rial on tach halt. 

1. fttiUl, Linn. {P. odorof(i«imo, Jacq.l. Margin of 
IvB. purplish red, strongly spiny : lower side of Irs. with 
a keel. Var. JIadaBa*oail»iut«. Van Houtte (P. Can- 
dermeetcliii.Btir.y Lvs. tbiekly white -powdered at the 
base. i>.^oraf«n, Moore, from LordUowe'sIaland; lvs. 
light green and shining above, bluish green beneath; 
spines yellowish green. 

BB. Upper lidt of Ivt. mart or htt kteUd on each half. 

2. tDnifcta,Roib.(P.ear>r«ta,Hort.). Afastgrower; 
large specimens occasionally Bower In tierman conser- 
vatories and then branch. Lvs. light green; spines 
lighter, marginal ones erect, those of the keel below 
recurved, 

3. Candelibrtim, Beauv. In this and No. 2 the stems 
aretbioHid the aerial roots very thick. Lvs. blue-green; 



Thr Uarden. 



AAA. Voung planti fretli 

B. Spinel absent or oni 

5. Itovii, Roib. (P. od'. 

■nd the Interest attaching 



:htd from the ground. 
e at the apex ot Iv: 
ima, Noronha). (Not 
;oau9e of Its aynonym 
linelesB PandanuB.) 
BB. Spinet preterit and tharp . 
;. Upper tide ol ti'j. flat on eaeh half. 

(P.ffmmiBirafia.Hort.). Dwarf, 
and densely bushy, with many aHrial roots: lvs. dark 
green; marginal spines whitish. 
CO. Upper tide ot Ivt. more or lets keeled on taeh lialf. 

7. nltidft, Kurs. (P. grominifdlla, Hort.). Shrubby, 
attaining g ft. Lvs. remarkably sbinyon both sides; the 
lower keel lacks spines. 

8. jATtnlM, Hort. Busby: lvs. dark green above, 
only slightly shining, beautifully striped with white; 
marginal eplnen straight; spines ot the lower keel bent 
back. P. leilchii. Lem. Lva. shining on both sides, 
striped yello>rl8h white, Hometlmea all yellowish white; 
spines not holt as long as in P. Javaniea. w. M. 

FABICHLABIA I Latin name referring to the pani- 
rled apikeletH). Olyreria ot Che trade. Grominrir. A 
large genus of awaiap grasses inhabiting all parts of 
the temperate cone, and characterized by ample pani- 
cles, many-Hd. spikclets with only the 2 lower glumes 
empty; the others Brm In texture, obtuse, strongly G-T- 
nerved, rounded on the back, and without cobwebby 
halra; styles present. Only the following are in tbe 
AmeriCBD trade: 

Ameridua.MacM. ( Olgriria Brdndii, Wats., also Hort. 
Olficeria agtidlica, Amer. aulhora). Reid Mbadow- 
Grass. Tall, erect and stout (3-5 ft. high), glabrous: 
lvs. large and broad (3-8 lines broad), spreading: pani- 
cle very large {B-15 Id. long), mostly dark brown, its 
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s long Bnd spreading: gpikoleta 1-7-fld., 2-3 
lines Iodk: flowering RlumeB 1 line long. North America. 
— Qood for plBDllng In wet plooea for tbe oisrglDB of 
aquatic goniens, ete, 

nmrrita, Enntie {Olyclria ncnjdtn, Trln., also Hort.). 
NiBViD Manna-Grabs. Lower sud more Blender |l-3 
ft. high), erect, glabroua: Wb. much Bmaller (H-3 lines 
widej : panicle 3-8 in. long, greenlBh, its branches long 
and spreading: spikeletg 'i-l-Od., I-l>i lines long; 
OawerinK glmnea three-fourths of a line long. North 
America.— A graceful native grass growing in damp 
gronnd or shady placas. g, m_ Whoand. 

?ABICUH (old Latin name of Italian millet, Stlaria 
Ilalica, said to be derived (roru panicvlvm, a panicle; 
alluding to the usual form of the infloreacence ] . 
Oramtnta, An immense genus of grasses acatlered 
over the world, especially in the tropica. Several hun- 
dred Bpsciea have been described, while conservBtive 
authorities place tbe number at about 300. Several of 
our bad weeds belong to thlB genus, BUch as crab grass 
[P. tanguinatt), and bamyard grass (P. Cmi-gaUi], 
also several food plants, aa Indian millet (P. miliacfam), 
lionwB millet (A frvmtntacentn) , and Shama millet 
(P. eo/onum). Their importance as forage graaaea is 
Ter; Insigniflcant when the number of species is taken 
into consideration. This is largely from the fact that 
the species, as a rule, are not gregarioua, and to Che 
tact that thef are not well represented in the meadows 
and prairies of temperate and northern regiona. An 
important forage graSB of the warmer regions is, how- 
ever, guinea grass IP. mazimuMl. Spikelels with one 
terminal perfect flower, and below this a second flower 
which may be stamlnate, neutral or reduced to a glume; 
therefore 4 glomes, the 2 lower and often the third 
being empty. The flowering glume Is characterized by 
being of a much flrmer teiture. 

Tlr^tnin, Linn. An upright grass with stiff culms, 
2-4 ft. high; splkclets in loose, compound paoicleB. 
usually more or leas purpliah, a harp-pointed; first 
glume half aa long aa eplbelets, !f-7-nerved, second 
and third glumes of about equal length, 5-7-nerved. A 
hardy perennial used for ornamental purposes. Native 
of eastern U.S. B.H. 1H90, p. 525; 1896, p. 573, M. U, 
p, 315; 29, p. 235; 37, p. 215. 

solektmn, Aubl. A tall perennial, 4-6 ft., native of 

what hairy, conspicuously plicate; panicle narrow, 
about 1 ft. long, with many ascending branchea, bearing 
short-pedicel led splkelcta throughout their length, and 
also scattered brlstler: splkelets pointed: lower glume 
one-half, second glume two-thirds the length of third 
■nd fourth, all strongly nerved. 

pltDttnm, Lam. Called ''palm grass" In the South, 
where it la cultivated for ornament. Native of East 
Indies. Resembles the preceding, but Iva. broader and 
nearly smooth, and panicle larger and more bristly: 
apikeleta similar. R.H, 18G2. p. 290: 1896, p. S?2, On. 
12, p. 517; 31, p. 487; 37, p. 245.-WoolBon, of Passaic, 
N. J., Bays It growa 1-6 ft. high in the hardy border 
and makes a fine stalely grans; useful for winter 
bouquets. A variegated form is figured In F.8. 17:1743 
under the name folint niveo-viltaii>  

Cnu-KiUi, Linn. Babnyard Grass. The cultivated 
form Is known as Japan Barnyard millet. The ordinary 
form is a weed in cultivated soil. The form in the trade 
Is used for fodder. Another form or closely allied epe- 

Panicle made up of numerous dense allemate spikes: 
■pikelets crowded on two xidca of a 3-aided aTin: aec- 
ond and third glumes more or Ions awned. Annual. 
MpUliN, Linn. Old Witi-h GRABg. A common 

ration on account of iU ornamental purple panicle, 
which la ample and iooae. the spikelels being home on 
slender balr-lllte pedicels. R.H. 1890, p.S23; 189C,p.ST2. 
mllliocnm, Linn. Tbue Hillet. Brooucorn Millet. 
Splkelets all pedicellate In an umhel-like, drooping pan- 
icle, each with 3 empty glumes and I flower,— A tail an- 
nual grass (3-4 ft.) with soft Ivs., grown for fodder, but 
not In common use in this country. CuiUTated Xroin 
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prebistorio times. Grown somewhat eitensirely in 
China and Japan, and southeast Russia. Native coun- 
try unknown, but probablv East Indies. More fully dis- 
cussed in Farmer's Bulletin, No. 101 U. S, Dept. Agric. 
What li usually grown in the United States under the 
name of Millet is tielaria Ilalica and Its varieties. 
P. Eorieirdtwn— Opllamenus Barmannl. Fm P.Qtnnanicum, 
■ee Selaiia. a. s. Hitohcook. 



FAHBT. The Pansy 
There Is much cbarac 
likened to a face. It appei 



The t! 



in I 



. lonal feeling. In 
fact, the word Pinsy is only a corruption of the [Vench 
penaie, meaning thought. The old folk-name, heart's- 
eaae. Is also associated with the familiar place which the 
plant baa occupied ; it signifies remembrance. The 
Pansy is one of the oldest of ganlen flowers. Parkinson 
mentions it as a flower-garden subject in 1029. When 
critical study began to he given to the kinds of plants. 



:tfrom 



rlld a I 



specific iden- 
tity could not be deter- 
mined with preclaion. 
and, in fact, this is the 

day. It is generally 
considered, however, 
that It has descended 



. VloU irlcoloc. 



' Nearly ot 



[■ally ha' 



thre 



colors or shades, mostly blue, whitish and yellow, but in 
the different varieties one of tbe colors strongly pre- 
domlnat«K, A form with very small and inconapieuouB 
flowers (var. arvensitj has run wild In many parts of 

Pansiea are perennial, but they are grown practically 









the seeds In tall, anc 

lu frames or cold greenhi 
the open for snrltiir hTonm 



ill great quantities of the seedling 

?ta in. These plants are bloomed 

they are planted in 

m. rianis are also started In- 

iprlng btoom. Paniiea delight 

□ot to their liking, and they usually perish. A new 
stock of plantt! is slortcd every year. 

Tbe modem iroproFed Pansiea run In strains or fami- 
lies rather than in dedniCe varieties. These strains are 
maintained at a high grade by the best cultivation and 
the closest attention to selection. The seeii of the best 
strains Is necessarily expensive, for it represents much 
human care. The stock usually runs down quickly In 
other hands. It should be renewed from the seed- 
breeder each year if the best results are to be main- 
tained. These fancy and high-bred strains require extra 
care In the growing. Most of the beat strains are of 
European origin. They are usuaiiy known by the name 
of the breeder. The cliipf points of merit In the high- 
bred Panay are size of flower, brilliancy of coloring, 
arrangement of colors. The flowers may be aelf-colored 
(of only one color) or parti -colored. The parti-colored 
flowers are of three general types : 2 banner petals and 
3 central petals ot different colors ; petals all margined 

" ' ^diate differences. The colors «' " ' 



found In Pan , , . . 

low, different shades of blue, purple, 
Pansy flowers are now grown 3 in. 
With the above account may b 
description of Pansles in 1587. Hi 
ease or Viola tncotor with small i 






' compared Gerard's 
pictnrps the Hearts- 
olet-llke flowers, the 



the fltst cumming: up; nfterwitrd they gr 
longer, sleightlj- nut about tbe edgea, tmHiag or creeping 
upon tho ground: the Btolka are weoke and teoder, 
whereupon grow floures In form & figure like the Vio- 
let, >ad for the most part of the sume hlgneBae, o( three 
sundry coloura, whereof It tooke the aymame Tricolor, 
that Is to soy, purple, yellow and white or blew; by rea- 

»re very pleasing to the eye, for smel they have little 
or none at all. The seed 1b contained In little knapg of 
the begoeaBe of a Tare, which come forth after the 
floures be fallen, and do open of themselves when the 
seed la ripe. The root Ib nothing elae but aa It were a 
bundle of threddy strings. 

"The upright Panaie hringeth forth long leaves 
deeply cul in the edges, sharp- pointed, of a bleake or 
pale green colour, set upon slender, upright stalks, 
eomered, jolnled, or kneed a foot high or higher ; 
whereupon grow very faire floures of three colours, 
viz., of purple, blew and yellow in shape like the com- 
mon Hearts-ease, but greater and fairer; which colours 
are so cTcellently and orderly placed, that they bring 
great delight to the beholden, though they have little 
or no smell at all: for oftentimes it hapneth that the 
uppermoat floures are differing from those that grow 
upon tbe middle of the plant, and those vary from tbe 
lowermoat, aa Nature Hat to dally with thinga of such 
beauty. The seed Is like that of the precedent." 

L. H. B. 

Tbe Pansy Is truly a "plant for the million." Its ease 
of cultivation, bardmess and cheapness have made It one 
of the most popular plants in this country. The under- 
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reputation of growing the beat Pansies. About twenty- 
Ave years ago, however, three French speclallsu, Bug- 
not, of St. Brieuc, and Gassier and Trimardeau, of 
Paris, made immenae strides in developing the Pansy, 
and their productions were a revelation to the horti- 
cultural world. Such sizes and colors were previously 
thought Impoaalble. Trimardeau created a new race with 
immense flowers and very hardy constitution. His strain 
crossed with those of Csssler and Bugnot haa given a 
Pansy which is superseding the older English varieties. 
It must be admitted, however, that the beat results can 
be obtained only at tjie eipense of much core and culti- 
vation and selection, and specialists only can be ex- 
pected to reach the greatest degree of perfection. The 
strains degenerate very soon unless constant attention 
and oare are bestowed on the plants. Contrast tbe flow- 
ers grown by Cossler and Bngnot themselves with the 
atraina sold nowadays generally under tbelr names 1 The 
choicest flowers are removed so far from tbe type that 
they produce but little seed and that of short vitality. 
The seed haa to be gathered by baud, and It Is neces- 
sary to go over the seed-beds every day. With the cheap 
and common strains less careful methods of seed-gather- 
ing are used. At tbe time of harvesting the plants 
are all pulled out and laid In the shade for the seed to 
slowly ripen, when the seeds are all cleaned at once. 
In tbis country, with more extremes In temperature, 
ircised than in Europe in tbe si 
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I will not last very long in blovm. A posi- 
tion sheltered from high winds and exposed to tbe 
morning nun will be found the molt favorable, and soil 
of a oUyish nature well enriched will grow the best 
Panaiea. Frequent sprinklings also, to keep the ground 
and foliage moist, wilt be of great benefit. Tbe general 
sowing for the production of early spring bloom Is made 
out of doors In Augunt, while seeds sown Indoors from 
February ta June will produce plants to flower inter- 
mittently during late summer and the fall months. 

When sowing Pansy seed on a considerable scale In 
August, sow the seed broadcast in a aeed-bed out of 
doors, cover very lightly with flne soil or well-rotted 
I the seed In with a small board; then 



B seed-bed t 

± the small particles 



™y hor 



mall particles have been shaken off, to 
one inch, so aa lo have the soil well 
' covered. At the end of two weeks the plants 
. Then remove the straw grodunily, a little 
SQlectlng a dull day it posslLle. Keep the bed 



recommended by t'asHler, a 



10 undersigned from bis 



England and Scotland tlie choicest varieties are perpet- 

siblo to maintain the else for any length of time by this 
means in North America. 

It Pansies oic desired for winter bloom, plant them 
as soon aa they are large enough on beds or benches 
near the glass m the greenhouse. The temperature for 
violets suits them very well. They arc grown to a slight 

* It wanteil for euhibitlon purposes, keep them In a 

wItt beneflt theni. Start them slowly Into growth at a 
temperature of between 30-40= at night, as a higher 
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arly ^ natural alEe. 



slgni>d Is inclined to believe that as many plants of 
Pansies are sold as of all other plants. 

Pansies were flrst improved from the original type in 
Qrest Britain, where the cool and moist climate is well 
adapted to their cultivation, uid new varieties were 
gridnally brought out with larger flowers of varied 
colors. For many years England and Scotland bore the 



temperature will diminish the size of the 
weak solution of gusno or hen manure once every two 
weeks will help them wonderfully. Flowers 4 in. across 
can be grown for exblbltlon. During growth and bloom 

freezing, carefully avoiding extremes in temperature. 

In favored localities Pansies designed for early spring 
bloom receive no glass protection during winter, the 
plants from tbe August sowing being transplanted in 

quarters. Good Pansies can be grown out-of-doors with- 
out glass protection as far north as Nova Scotia. Gen- 
erally, however, it is much better to winter Pansies In 
a coldframe. especially the finer strains. Pansies in 
bloom should be partially shaded from the hot midday 
snn, particularly the tancy-colored strains, the petals of 
which are more delicate In texture. 

TlKKTB ZlBNaiEBIU 



PAFATBE (old L&tiD DUne of dubiooB dertTttion). uteriied b; a dwarfer babit and more fluely divided 
Fttpavericta. Popft. Popplea rank ttnong the moat foliage. For horliculluni parpoiea P, nudicault and 
popular uiQual Sowers In cnltlTatiDii. From tbeir as- alpinum ahould be eonaidered to be dlBCinct speclea. 



1206 PAPAVEE 

hybrhlB of which did Dot prodnce seed nnlil they were 
Again crOBB-fertlUzad with P. oritnlaU, when & penna- 
Dent race ot show; plants that rtow (reelf from seeds 
was obtained." f. ff. Bvrbidge. in Qn. SB, p. 321 (1899). 
There tn no gardeii monograph of Poppies, bat the 
■todent DUT Bnd on account of 38 species in Boisaler'a 

Plr.« nrl^ntklU 1:105-118 (1807). 
Jiere arruiged in 
>a,— annuals, bi- 
nnlsJs. Ordinar- 
■cellent aminge- 
iculturi St. thou gh 
list. In the ease 
It Is not vtrj 
lotion ot several 
il, species which 
I South bebsTiDK 

ver, for gsrden 
ippies n« to be 
uls (or best re- 
eiceptlon of P. 
■aclrattim, which 

ient^ Poppy Is, 
long-lived peren- 
le Icelsnd Poppy 
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by some, but they are not Shirley Popples. It is rkther 
Interesting to reBecl that the gardens of the whole 
wsrid — rich man's and poor man's altke— are to-day fuT- 
nished with Poppies which are the direct descendants 
of one single capsule of seed raised in the garden of 
the Shirley Vicarage so lately as August, 1880." 

W. H. 
There is no way in which the lover of color Id flowers 
can gratify his taste so cheaply and so fully as by grow- 
ing a good selection of Poppies. No other flower will 
make such a gorgeous show In the border during the 
months of July snd the first half of August. To grow 
the finest Poppies, plant the seed as early In the spring 
as the ground can be worked. Cover very lightly, tor 
if p]snl«d deep the seed does not germinate. The best 
way Is to moke the bed smooth and Bue, scatter the 
seed thinly, then r»ke gently, and Arm the soil well with 
a tKiard or, better still, with the back ot a hoe. When 
the plants are up 2 or 3 in., thin to 6 in. apart tor 
the weaker growing varieties and 12 in. for the strong 
growing P. iomnitervM, Pick all the 



petals I 






This 



treatment lengthens the blooming season and si 
ot trouble the ueit year. The seed is quite hardy, and it 
left to ripen, the seedlings come up in countless numbers 
the following spring. An advantage ot self-sown seed 
is that the plants bloom two weeks earlier than If 
planted In the spring. Popples must always be planted 
where they are to bloom, as no annual Poppy will bear 
transplanting. Popples are so suaceptlble to cross'fer- 



tantly ai 



iiug. Th< 



I the second ease with which they can be originated has led to much 
cantusion in the seed catalogues. 

P, lomiiifrrum, the Opium Poppy, Is the commonest 



iven by the Rev. 
le Garden 57, p. 
noticed In a waste 
rden. abutting on 
;h ol the common 
.PapaverJiKaai), 
lower ot which 
)w edge of whlt«. 



kind in cult, and is sufficiently described elsewhe . 

P. Shcrat. the scarlet field Poppy of Great Britain, Is 
theparenlofmanybeaulifultorms. Fig. 1638. OftheSB 
the best is the Shirley, the loveliest of all Poppies; the 
flowern are of the ni-' '"- — .^.._---- j • ^ 
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two hundred 
I bad four or five 
ch all the flowers 
Iged. The bestot 



all the while eet- 

iwn the ted nn- 
I they arrived at 
lite pale pink and 

pure white. I 
en set myself ' 



black 
. ot 



Dtral portio 



last Bied a strain 
Lth petals varying 

P.f»v« orientl. (X l-S). ^-r" ■'■^Khtest scarlet to 

pure white, with all 
shades of pink between and all varieties ot flakes and 
edged flowers also, but all having yellow or white nts- 
mens.anthers and pollen, and awhitehose."  *  Mr. 
Wllks then distributed It freely to all. "My ideal," he 
continues, "la to icet a yellow P. Jihirai, and I hare 
already obtained many dlaliiicl shades of salmon. The 
Shirley Popples have thus been obtained simply by 
selection and ellmiDation. • • • 

Let it be noticed that true Shirley Popples (I) are 
single, (2) always have a white base with |3) yellow or 
white stamens, anthers and pollen, (4) never have the 
smallest particle of block about them. Double Poppies 
and Poppies with black centers may be greatly admired 



l,wlth yellowanthers. Var.t(in6ro»iiin.theFlre 
of some catalogues, is dark cardinal, with a black blotch 
at the base of each petal, and purplish black anthers. 
P. latviBalum resembles P. umftrosiim, the Bs. being the 
same color, but the black blotch is margined with white 
and tlie petals are more upright, not opening out so flat 
OS in P. Shaai. !:lometimes P. lai-igaltim comes semi- 
double, but with this exception all the smaller double 
Popples are forms of P. Phaai. The ranunculus-Bd. has 
all the gracefulness of the single form, vilh a wonderful 
diversity of color, white through pink to the deepest crim- 
son, and in every degree of doubleness from 2 or 3 rows 
ot petals to perfectly double. The varieties umbrotum 
and Shirley sbow a tendency to come double. though never 
so completely as the ranunculus-fld. The Rosebud and 
New Japanese Pompone are selections from the rannn- 
culus-fld. Ivpe. -Golden Gale" In a mixture of P. irm- 
broium, P. ttn^gattim and P. mHuncuHflorutH in single 

The best ot the perennial Popples are P. nudieault 
and orifutalf. P. nudicaule, the Iceland Poppy, is on« 
otourmostdesirable perennials. Fig, 1639. Iflheflovers 

in bloom from May to October. The fls. are on wirj- stalks 
12 in. or more long, and well adapted tor cutting. The 
colors are while, yellow, and orange-red ; they are easily 
grown from seed, and will bloom the Bist year if sown 
early. II is well to grow new plants ever}- second year, 
as in (he colder parts ot the country it is subject to 
winter-killing when the plants get old. 

Very different from the dainty Iceland is the gorgeous 
Oriental Poppy, one of our most striking and showy gar- 
den plants. FlE.1637. ThPFrealfl«.,6-8ln. across, deep 
scarlet with a bluish purple base and stamens, ore held 
well above the foliage on stout leafy stalks. Unfortu- 
nately, the flowering season is short: 2 or 3 weeks in June 
and their glory is gone. They also are easily grown 
from seed and are very hardy. P. brarlrafHm, deeper In 
color and more robust. Is. strictly speaking, a variety of 
pink, and 
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grower if planted thickly. The fls. are of an intense 
cardinal color, without black blotch; the outer petals 
much larger than the inner, overlapping at the edges, 
giving it the appearance of a tulip. P. arenarium, in the 
writer's experience, is scarcely worth growing. 

R. B. Whttb. 

INDKX. 

aeuleatmn, 12. French, 4. Peacock, 16. 

albifloram, 15. Oariepinum, 12. Persicum, 17. 

album, 14, 15. Klancum, 11. pilosum, 13. 

alpinnm. 15. grandiflorom, 2. plenum, 2. 

arenarium, 7. Oreenlandieum^ 14. pnecox. 3. 

Atlautieum, 5. Hookeri, 4. paniceum, 14. 

aurantiacum, 14, 15. harridum, 12. Fyrenaicum, 15. 

braeteatum, 3. hybridum, 2, 3. rannneulifloram, 4. 

Bride, 1. immaculatum, 2. Rhoeaa, 4. 

Callfomioum, 0. involuercUum, 3. roseum, 8, 15. 

cardinale, 1. Japanese. 4. rubro-auiantiacum, 

Canoasieum, 6. Japonicum, 4. 14. 

Chinese, 1. Invijcatum, 8. rabrom, 15. 

cooeineum, 14. luteum, 14, IS. rupifragom, 10, 5. 

eommutaium^ 4. Mephisto, 1. semiplennm, 2. 

Com, 4. Mikado, 1. setisemm, 1. 

croceum, 14. Morselli, 1. Shirley, 4. 

Danebrog, 1. nanum, 2. Sintenisii, 2. 

Danish Cross, 1. nudieaule, 14. somnlfemmi 1. 

Danish Flag, 1. Opium, 1. splendens. 2. 

fimbriatum, I. orientale, 2. striatum, 14. 

Flag of Truce, 1. pieoniietlorum, 1. sulphurenm, 14. 

flaviflomm, 15. paeony-flowered, 1. Tulip, 11. 

flavum, 15. Parkmauni, 2, 8. umbrosum, 4. 

florHnindum, 6. Pavoninum. 16. Vietorian Cross, 1. 

Pavonium, 16. 

A. Capsule not bristly. 

B. Filaments dilated at apex. 

c. Foliage glaucous 1. wnunifeniiii 

GG. Foliage green. 

D. Fls. not braeted 2. orientale 

DD. Fls. with large, leafy 

bracts 3. bTaoteatnm 

BB. Filaments not dilated at 
apex. 
o. Stem-lvs. not clasping. 
D. Herbage decidedly 
bristly or hairy. 
B. Stigmatie rays 8-10. 4. BlUBES 
Stigmatic rays 6^. . 5. rapifragum, 

var. Atlantieiim 
Stigmatic rays S-6. . 6. Caneaiienm 
DD. Herbage sparingly 
bristly or merely 
pi lose-pu be scent. 
X. Petals purple, spotted 
dark. 
V. Lvs. bipinnaiisect. 7. ueiiariiim 
rr. Lvs. pinnately 

parted 8. IflB^gatnm 

Pe tals brick - red, 

spotted grefn 9. Calif omionm 

Petals orange • red, 

unspotted 10. mpifragiim 

00. Stem-lvs. clasping 11. glauoum 

D. Herbage bristly 12. aoxileatnm 

DD. Herbage soft-hairy .... 13. pilomim 

AA. Capsule bristly 

B. Stems leafless 14. nndioaiile 

15. alpinnm 
BB. Stems leafy. 

0. Sepals appendaged: cap- 
sule minute 16. PaTonintim 

CO. Sepals not appendaged: 

capsule large 17. Fertionm 

1. flomnifemm, Linn. Opium Poppt. Fig. 1636. Ro- 
bust, glaucous and glabrous plant, 3-4 ft. high, with fls. 
4-5 in. across, much larger than those of any annual 
kind. Lvs. oblong, unequally toothed at the base; stem- 
lvs. cordate at the bane: petals orbiculate, every shade 
from white through pink and red to purple, but not yel- 
low or blue: capsule obovate, stalked, with a flat disk. 
Greece, Orient. Gn. 9, p. 197. Gt. 40, p. 609; 44, p. 
593. R.H. 1893, p. 349. S.H. 2:272. 

Among the double forms there are two main strains 
or types, the camation-fld. and the peony-fld. (the lat- 
ter P. pcsoniceflbrum, Hort.). The former has fringed 



petals; the latter not. Both include a wide range of 
color, and even a yellow form is advertised, but this 
form is of doubtful authenticity. P. Milrselli is an- 
other strain of double fringed kinds, of which Mikado 
is a favorite. P. fimbridtum is another trade name for 
double fringed varieties. P. cardinale is not a botanical 
name. It is the French name of Cardinal, another strain 
of double fringed fls. Chinese Poppies are a double-fld. 
race introduced from Chinese gardens in the early nine- 
ties and comprising dwarf er than strains previously 
known. R.H. 1893, p. 349. An exceptionally Interesting 
monstrosity has occurred in which there are no petals, 
and the stamens are supposed to be transformed into 
pistils which actually ripen seed. It was flgured as long 
ago as 1851 in F.S. 6, p. 242 and again in R.H. 1893, 
p. 349. It seems to be no longer advertised, but it was 
considered constant. 

Among the single varieties, Danebrog is one of the 
most striking and popular. The white spots at the base 
of the petals form a cross. This var. is also known as 
Danish Cross, Danish Flag and Victorian Cross. Of the 
pure white kinds, Flag of Truce and The Bride are favor- 
ites. Mephisto is scarlet, spotted black. About a dozen 
other varieties are advertised by name. 

Var. setigenim (P. setigerum, DC). P. setigerum is 
no longer advertised, but according to Nicholson numer- 
ous fine strains have originated from it. P. setigerum 
is now considered a hairy form of P. somniferum. It is 
a violet-fld. plant native to Corsica and Hy^res. It dif- 
fers in having oblong lvs. which are incised-toothed, the 
teeth being narrower and more pointed; also the cap- 
sule is not stalked, as it sometimes is in P. somniferum, 
S.B.F.Q. 172. 

2. orientile, Linn. Ortental Poppt. Fig. 1637. This 
and the next are the most robust and large-fld. Poppies; 
also the best, commonest and longest lived of the per- 
ennials. Plants grow 3-4 ft. high and bear fls. 6 in. or 
more across. Lvs. hispid, pinnately parted; lobes ob- 
long-lanceolate, serrate: capsule obovate, with a flat 
disk: stigmatic rays 11-15. In P. orientale the petals 
are originally scarlet with a black spot. It was not until 
late in the eighties that this species made a decided 
break in color. A considerable class of hybrids with P. 
braeteatum has arisen which extends the color range 
through several shades of red to orange, salmon and 
pale pink. Some are unspotted, some are adapted to 
cutting, and doubling has made some progress. Among 
the Latin names of varieties belonging to this class are 
gnrndifldnun, hybridum, immaooUktuxn, n&nnxn, tplto- 
denB, F&rkmaimi, pldnnm, semipldnimi, and Sintenisii. 
About a dozen have received common or personal names. 
Asia Minor. Persia. Gn. 24, p. 459; 42:890. V. 12:33. - 
T. D. Hatfield makes the following notes: ^Oriental 
Poppies are better divided after blooming, in late July 
or August. They always grow in the autumn, and these 
divided plants would start away and make good growth. 
If divided in spring, they would not recover in time to 
bloom. Any extra good variety can be increased largely 
by cutting the roots into short pieces. This also is best 
done in the summer time.** 

3. braote&tnm, Lindl. {P.orientiile,yKe.braetehtum), 
DLffers from the preceding in having large, leafy bracts. 
According to Boissier the color of this species in the 
wild is blood-red and of P. orientale scarlet. Also the 
fls. of P. braeteatum are said to be earlier, the lvs. con- 
cave instead of flat and the stigmatic rays 16-18 instead 
of 11-15. Caucasus, Persia. B.R. 8:658. G.C. 1860:647. 
—A variety with petals more or less united into one was 
mentioned in 1862-5 in F.S. 15, p. 186, but it seems to be 
unknown now. Vars. hybridum, FArkmamd, prleooz and 
rdsetim are advertised. See also species No. 2. P. in- 
volucratum, var. maximum, Haage & Schmidt, seems 
to be a new and undescribed kind. The name suggests 
that it may belong here. 

4. Bhibas, Linn. Corn Poppy. Fig. 1638. Typically 
a dwarf, green, bristly plant, with pinnately parted 
foliage and fls. about 2 in. across, two of the petals 
smaller than the others, all scarlet and spotted black. 
Height 2 ft. or less. In cultivation every shade known 
to the Opium Poppy has been reproduced in the Com 
Poppy, but the fls. nre always smaller. In the wild it 
varies greatly, the foliage once or twice pinnately 



tbe bristle* many or tew, appreaeed or apread- 
Hb. spotted or not. Eu., Orient. Gn.SO, p. 297. 

IS80 the FreDch Poppies were considered the best 
Sfnca tbeo the lovely stnin knovn u Shirley 



■tr»lQ. 

velopsd by the Rev. W. WUki 



tbe finest 
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are IS-'JO, I.e.. nearly double those ot P. Stuxai; th« 
lis., capsule and seeds also are lunch larger aod lh» 
stiema broader In proportion." The ds. attain 3% in. 
Id diam., and vary from pale rose to bright crimson, 
with a white or blark itpot at the base. B.U. GT2S. Gn. 
29, p. 139. tI.C\ il. 25:9. Procurable frvm England. - 
Said to revert occasionally to P. Shcea*. 

5. npilraffiuii, var. AtUntienm, Ball (P. AtldnlieHm. 
Haage& Schmidt). Hoary and everywhere covered with 
copious spreading bairn eicept the glabrous cansule^ 
height 1-2 ft.: Ivs. ublanceolat ' ' 
2-11 in. across; petals 
rays 6-8: capsula club- 
B.M. 7107. 



1(>3S. Cora Poppy □! Europe. Pspave 



ind H 






id fullei 
I'hcy ST, 



called JapanMP or Japanpue Pompons 

naiue used by the ancient Greeks and Romans for the 

Corn Poppy. 

Vnr.ambrAnim, Mottet(/>.Hmf'rAfuin, H<irt.),lsa)ilaDt 
with petals of a darker red than tlie typical P. Rhaat 
and blackish spots. It was intruduced by Vilmorin 
about 1891, and was considered n marked gain In pro- 
ductiveness. The habit Ih dwarf, mm pact, much 
branched. Soon a(l«r a double form was dlstribnled. 
Mottct coafllderH It a form of P. Rhaat. but some bot- 
anists consider It a form of P. eitrnmiilaliim. Judging 
from a Mingle trade specimen, the undersigned supposen 
It U a nearly glabrous form of P. Uham ; the buds are 
bristly, but otherwise the plant has only a very few 
appresned hairs on tbe peduncles and on the Ivs, along 
tbe midribs. P. uinbrotum was found growing wild in 
Attica. P. commHlalum is a species closely allied to 
P. Rhaai, and differs in having the petals obovate 
and not overlapping insleaii of orbicular and overlap- 
ping, while tbe anthem are ovale inntead of ohiong. 
k.H. 1M91, p. 431; 1893:12; 1893, p. 350. G.C. il. L'3:49. 
V. 9:187. 



age. It is nearest to P. Rh<Fai. and , 

size, for it forms a bushy herb 4 ft. high and upw 
and In tbs great number of the sligniatic rays, v 






sected: bud 
peUls some 
B.H. 1 



rsnge-red or scarlet; sligrnalic 
haped. Morocco, 6,000-7,000 ft. 



1, Bleb. [P. n<ir(bdmlum. Des(.). Blen- 

' ise: Ive. blpinnately parted or dis- 

»lyi glabrous or sparsely setose: 

irs: sclgmatic rajin 3-6. Caucasus. 

675 (brick-red, not spotted). B.R. 2:134. 

7. UMiirinin, Bleb. Annual, sparingly beset with 
bristles which are spreading on tbe stem and appressed 
on the foliage; Ivs. twice pinnallsect Into minute linear 
strips: fls. purple, with a dark spot at tbe base ot each 
petal; Qlaments not dilated: capsule obovate or too- 
shaped, wlthaconveidisk: 

6 laces in Caucasus and Cas 
ngland. 

8. InTiKitnni, Bieb. Glabrous or with a few Bmall 
bristles: 9s. purple, usually spotted; petals nilDUte, 
obovate: capsule narrowly top-shaped or club-shaped: 
stlgmatlo rays 8-10. Greece. Orlent.-lt is doubtful 
whether tbe plant Hold under this name is true, for in 
G.C. III. 6:21 It Is shown with large, roundish, over- 
lapping petals- 

9. CaUUnlonm, Gray. Annual, sparselypllose-pubes- 
cent, 1-2W ft. high: Ivs. pinuately parted or divided 
into acutish toothed or 3-lobed or entire segments: lis. 
2 In. across; petals brick-red, with a green spot at (be 
base bordered with rose-red : capnule between club- and 
top-shaped, flat on top. Santa Inei Mountains and north- 
ward in California. Offered In 1891 by Peter Henderson, 
who dcHCritied it as "pinkish orange with center of sul- 
phur-yellow." Probably procurable from fallf. 

10. TUpltraenM, Boiss. & Rent. Dull green, nearly 
giabruus. Spain. The typical form offered In England. 



Boiss. & HaosBkn. Tl'UP PopPV. Per- 
ennial, glaucous and glabrous except a (ew small, ap- 
pressed bristles along the peduncles, branched at the 
base: slera-ivn. broadly cordate at the base, pinnatelv 
lobed or parted ; the lobes triangular, dentate; thr -- -■ 



ledorparled; the lobes triangular,  






tapsule ovate, ftalked: hi igni at ie rays about 
12. Svria. Gt. 40, p. liilh. repented in G.C- III. 10:527. 
K.B-io, p. 58. S.U. 2:4(17 and V. 15:37. R.H. I«g2. p- 
463; I89;i, p. 3.-)0. Int. 1891 by Benary, of Erfurt.-The 
charming plant sold under this name reminds one Im- 
mediately of a tulip because of the color and texture of 



ially b 



f il8< 



The two Inner petals 

cup. The plants grow about 12-14 In, high and pro 

50-GO large tJB. 

12. aonlrttmn, Thunb. {P. GuTitpinum , Bureh. 
JkrSrrirtim, DC. I. Annual, l-l ft. high: stem brani 
densely covered with spreading, rigid, unequal brls 
Ivs- green, ainuatcly plnnatitidi the lactniatlons s| 
tipped: lis. scarcely 2 In. across; petals scarlet 
unciHitted: eapsnle glabrous, oblong-obovate. S 
' UHtralia. B.H. 3623.— The only Poppy know: 



Africi 



! southern hemisphere. Procurable in England. 
Lnnual in S. Africa, but said to be biennial in northern 
otanic garden s- 
13. plUiom, Sihth. and Sm. Perennial. This flower Is 
bout 3 in. across, brick-red, the petals all of a siie and 
the bane: stems tall and scabrous, 
.. covered with velvety, appressed 
. , aping, broadly oblong, lobed and 

serrate: capsule glabrous, ob] on g-club-s haped : stlgmalie 
rays 6-7. Rocky alpine heigbls of Mt. Olvnpua In 
Bithvnia. B.M. 4749. Gn. 41, p. 277; 42, p. 586. 



freely branched: Ivs 
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, LlDD. IcELuiD Poppr. Fig. 1639. 
Tn>le«Ily > ;«IIoir-fld. arctic perenauU, more robDBt 
thm the next, with dlvliioiiii of the Ivb. entire or spar- 
lugl; alert, and capsale abort, thick and ranDdUh. Id 
America this form Is found sa far south as southern 
Colo, on the peaks of the Eookies. Qn. 26; 464; 24, p. 
312; 28. p. SS; 42, p. 584. V. 13:297. B.M. 1633; 3035 
and R.H 1B90:60 (P. croctuml P.S. 10:1017 (as var. 
croceum). The following varieties are advertised In 
the trade : flbnm, anrantlaoiUD, oooeiiiaiuii, orOoeimt, 
•trUitwn and niltfiartnm. Double (orma In the varloue 
--■ e adTertUod. Older names which are likely lo 

rs. Idtwim, pnnloaam, aud rabro-i 
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p. crice 



I, liedet . 
o P. nudicaute than II 



. of the 



Altai Mta.. is a fo 

to alpinHm. The name "nudloanle ' refera to the lack 
ot Ivs. on the stem which dlstiDguiBhes this and the 
Alpine Poppy from the common Com Poppy of Europe. 
P. Grtenldndieum, Hort., is possibly a catalogue name 
tor P. nudieaule. 



albUUnim, ilbum, anranUaimm, IlaTlllAniin, QiTiua, 
PyreoUoam, TAMam and rtbram. P. liltvm, Uori. Ell- 
wanger and Barry, belongs here, but P. tuUum of the 
botanists Is the Welsh Poppy, Mecotiopiit Cambrica, 

16. FaVMUnnm, Flach. & Heyer (P. Pavdnium, Nichol- 
son Diet. Gard.|. Peacock Poppv. Annual, sparsely 
hispid-pilose : tvs. pinmitply parted, the divisions ob- 
long-linear and Incised- toothed : petala aoarlet, dark- 
spotted; capsule mjnut«, ovate: stlgmatlc raya 4-5. 
Sandy places of Turkestan and AfghaalsUll. O.C. 
II. 26 :32a.- Botanical ly It is very distinct by reasoD 
of 2 short, bom-llke appendages, one on each sepal 
near the tip on the bach. Int. IBSfl by W. TbompsoD, 
Ipswich, Eng.. who added the following points: "dwarf, 
1 ft. high, neater and less weedy than most annual Pop- 
ples; petala with a gray spot at the base and a horse- 
shoe-shaped band of black. Id the early part of the 

by one complete ring of black." A good plant produced 
100 flowers. 

IT. Hnloiun, Llndl. Biennial, setose-blspld; stem 
tall, branching, pyramldale : Ivs. pinnalcly parted : 
buds oblong: calyx setose: petals overlapping at the 
margin: capsule large: stlgmatio raya S-6. Persia. 
B.R. lS:1ErO [petals brick-recl, with or without a whlt« 
spot at the base). This has been, and may still be, con- 
(uaed In the trade with P. Caucaiicum. Both are glan- 
oous, and both advertised in England, but they are 
blennlala. 

i*. dfhim. Hort. BridEfman. la prHnmsblr a double wblt«- 
fld. variaty of the Opium FopBf.—F. OKCtaium. Hon. Bridoe- 
mnn 1« rtrvwumsblr A doTibls tcarlet-Dd. variety of the oommon 
.maeuiatum, vsr. tu{>flrfritm. Uaace A tiehmidl. is 



Popw.- 



nablj a for 



>*1>«1». 



PAFAW Is Coriea Papaya ; also .a  
FAFES KITLBBBBT. See Bmuni 



FAFHIHIA (PapfaoB.cltyot Cyprus, sacred lo Venus). 
Orehidileea!, A rare and pretty genus of orchida, having 
the habit of small Lycastes. The curiously shaped fla. 
are borne on pendent scapes which are mostly 2-Hd. 
Sepals and petals similar, spreading; mentum obsolete; 
iabellum uppermoHt In the flower. They may be easily 
grown with Lycastes, and should be planted In fibrous 
peat and moss. During the growing period they require 
a liberal nupply of water. 

ariltita, Llndl. Pseadobulbs ovato, 1-3-lvd.: Ivs. 
lanceolate, 4-6 In. long: scapes pendent, 1-2-fld.: sepala 
and petals lanceolate, acuminate, spreading, (he latter 
a little smaller ; ail streaked above and transveraeiy 
handed below with deep crimson or chocolate- brown 
markings on a wbitiab ground ; Iabellum much smaller, 
chocolate-purple; the 2 lateral lobes oblong, pointed, 

"■ " ding, separated from the middle lobe by a 

■-'-■'--.: middle lobe triangular- rhomboid. 
It and elevate glands on the disk, and 
bordered In front by a fringe ot clavate hairs. Jnne- 
Aug. Trinidad. B.M. 4H36. B.R. 21:1 



U9R. teelaad Poppr, Pbpbtw nudlcaiila (XH). 

IS. Blplnmn, Linn. Alpine Poppt. Typically a fra- 
grant irhlte-nd. perennial of the European Alps, of 
dwarfer habit, with divisions of the Ivs. cut into many 
fine and narrow secondary divisions, and a longer and 
narrower oapsale approaching club shape. On. 24:410. 
L.B.C. 5:434. Tbe following varieties are advertised: 



(a|. 
TBgAta, Reichb. f. Pa 



udobulbs small, rounded: Ivs. 
: fls. waiy, creamy white, cov- 
ered with red spots, which run together In blotches. 
Colombia. 

erandilUnt.Rodrlg. (P. gnfndis,Reicbb.f.). Fls. choc- 
olate-brown, striated on the lower bait ot tbe sepals and 
petals with greeniah yellow and cream color, margins 
cream: Iabellum dark purple at tbe base, with an ob- 
long, cream-colored middle lobe, and a pair of small 
lobes on each side, Braiil. O.C. HI. 14:501.-A curi- 
ous orchid. 

P. LaaT4nciaaa— l^cBat« Lawrenciana t 

Hbinbich HAsaiLDBnto. 

P&PHIOFSDILini (Paphinia (above) and word 7or 
londol). OreMdAceir, A section of Cyprlpedlum sepa- 
rated by Pfltier, It is distinguished by tbe3-loculed ovary 
and by the conduplicate arrangement ot the Ivs. In the 
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bud. Fu writes in Engler A Pruitl's Paanzenfunilleo 
that the "OTsrf U completely 3-loculed, or 1-loculed be- 
low uid only the tip divided into 3 loculeB." The species 
h>ve not been revised and will be found under Cypiipe- 
dinm and Selenipedium. 

P. barbHtun,, Mti. (Cypripedinm biirb»lnin, Undl.J.-J*. 
BAmlK. PBU. (Cjpripedtum Boulll. RsLehb. f.).— i>. «ihU- 
tum. Pflti. <aelwiiindtiiia uudstnm. Relchb. t.). 

Hl[HBICH HaSBILBBIHO. 

PAFPOOBB BOOT oi BLITI COHOSH Is Cox lop Ay Hunt 
Ihaliclroidti , » native plant that does not appear to be 
Id the general trade. 

PAFtBTTB Mltlgn6nim (Fig. 1640), the EgypUan 
Paper-plant, is Cvfcnii i'npyruj, which see (or tech - 
uiul deaerlptloD. It Is a tall-^rowlni;, gnceful aqaatic, 
bearing an nmbel of long and Blender brancbleta. It 
does not endure frost. It Is much used for beddinx out 
about poods in the summer. The plants (or bedding are 



PAHASITE 



stcniH. . . . Corolla 2^ in. long, curved at the base, 
tube 2 in. broad across the top; tube slightly inttated 
and green at the base, eipandlng into a funnel-sbsped, 
5-angied transparent limb with opaque greeo reticulated 
reina : this presents 5 short distant lobes on its mirgio, 
which bears the S carious horiEODtal appendages that 
together form the umbracalltorm cap to the flower: this 
cap Is B bright verdigris -green, pitted on the surface 
and formed of 5 conduent convex lobes with a conical 
ceotral papilla; each lobe is 2-lobed at its outer margin, 
and the margins are turned up and bear a series of 
transparent, flat, erect hairs within the border." 

Ceropegia contains about SO species, mostly African. 
Several species are known in European collections, but 
when the first volume of this Cyclopedia was written 
none had been offered in the American trade. Some of 
them ar« bulbous-rooted. They demand a warm or in- 
termediate bouse, and are propagated by outtdnga of 
the stems. Alt the species are odd. Xi. H. B. 

PABABlBBA (said to be from Paradise, of whJeb this 

KBt is supposed to be a lit Inhabitant). Often written 
raditia. St. Bbdno's Lilv. lAUitea. St. Bruno's 
Lily and St. Bernard's Lily are advertised in nearly 
every good-slied catalogue of hardy herbaofious plants, 
an Antkiriettn Lilimtrvm and AntheHeum Lilingo, 
but the former should be oaJled Paraditea Liliattrvn. 
Both these plants have while, lily-iike fls., borne in 
early summer on scapes a foot or moro high. The fls. of 
both are tipped green outside. The Ivs. are Unear, all 
radical, and a foot or se long. Both plants are natives 
of middle Europe, and by Uieir popular names recall 
the life-saving monks of the Alps. It la no wonder, 
then, that they are often confused. The Paradises has 
larger flx., nhich are funnel-shaped rather than rotate. 
but the fundamental difl'erences upon which Paradlsi 



IMO. PBpjrrua aallquonua. 

propagated in January and February, by division of thi 
roots that were brought in from the open in autumn 
The plants are kept quiet until the roots ure divided 
The roots are divided into small pieces, and the dlvi 

the plants grow, tbey are potted. By late spring Ihi 
plants should be ready for use in shallow pools in thi 
opsn. L. H. B. 

FABACHUTE IXOWEB. adv. by Blanc. 1900. i C ro 
pjffia A'lfnrfsrJDni, Uecaisne, from So. Africa. At p 
diet<T. it is a tall-twining plant with lis. of mo un 
usual shape and Ktructure. It Is flgured In B.M 5 f 
from which the following extracts are tafaen; " n 
Btaut, succulent, aa thick as a goose-quill. . . L 
small and distant for the size of the plant, h ] 
atontly petloled, 1 H-2K in. long, of ate- cord ale, ob u 
thick and succulent, nerveless, deep green like b 



n the 



3entham & Hooker], the  



. In Para- 



dises (accord I 

are attached at memiouio oi loe oaca ano are versatile; 
In Antherlcum the anthers are attached at their base 
and are erect. Moreover, the stamens of Paradise* 
arabypogynoiis; of Antherlcum, perlgynoua. Following 
are some ot the other differences as given by Baker in 
Joum. Lion. Soc. 15:286,287. 301 (ISTT): 

Pamditta Lilidttnim. Bertol., has 6-8 Ivs.: scape 12- 
24 in. high: raceme 2-10-ad. : braoU laneeolatfl : perlaotb 
18-21 lines long: style 15-18 lines long; ovary and cap- 

AnthtriruM LUiigo, Linn., has 12-20 Ivs.: scape 6-15 
in. high: raceme I sometimes panicled) 10-20-fld.: bracts 
linear: perianth C-9 lines long: style 6-6 lines long: 
ovary and capnule globose. Some of the above char 
acters will nol hold for cultivated plants. 

P. Liliattrttnt, var. major, Hort.,la said to l>e a murh 
larger and better form than the type, growlDg 2-3 ft. 
high and bearing more and larger fis. Un. 9:1 (as An- 
thfririim lAliaitrHm var.) boa fls. 2 in. long and 2X tn. 
across. yj m. 

FABADI8E FLOWEB. SlnliUia ngina. 

PAKAODAT TEA. Hex Pamguaritntii, not in the 



FAKA HUT. BerlXotUtia. 

FABASITI. A parasitic plant is one which faitena 
itself upon another plant (or other organism), and, 
stimulated by the latter, either grows into its Interior, 



! nourishment necessary for the 
K plant which Uvea upon dead 
raed a saprophyte (which see). 
*e found among the 



secure alt of the 

until ready to form their reproductive bodies, or 
There are also Parasites among flowering 
I Of these there are two principal clasBsa; (1) 
gr en In color, or chlorophyll-containing, such as 
I etoe and the bastard toad-fiai) and (2) those 
al y devoid of chlorophyll, such as the dodder 



PARASITE 

and the broom-npe. MembarH of the Brat cUhb are ac- 
tive pbotaBynthetically, uid ma; muiutaclure their own 
evbonaceouB material from COs and VAler, while mem- 
ben of the second class must receive all or nearly all 
similar foods from the host. There are all gradations 
between Parasites and saprophytes; there are plants 
parasitic at one stage and saprophytic at another, and 
there are those which are at once poraaitio and sapro- 
Pbytlo. B, M. DnoQAK. 

FA1&80L, CHIMB BE. SUnulia plalanitolia. 
PABABOL FIB or TSEE. SeiadopUgt t-erticillata. 
FABABOL FUIE. Pinit» Pinea. 
PABSAnTHirB. See Belemcanda. 

FABI8 (name dlscDssed below). Bekb PaBIB. Lovk 
Apfls. jjilideta. Everyone who knows and loves a 
Trilllnm will be interested in the Herb Paris, which 
differs from a Trillium In having its floral parts in 
I's instead of ^i's. Tliere are about 8 gpeeies alto- 
d^ther, and in some of them the floral parts are in 
falfther numbers than four. They resemble Trilliuma in 
belus small, hardy, rbisomatous plants, found in moun- 
tainous countries of the north temperate tone, and even 
fa (be arctic regions. Also they have a single whorl 
of Iva, at the top of the scape and a single flower, but 
In Paris the outer perianth segments are more herba- 
ceous and eulyx-like, while the inner ones are much 
narrower and less showy, being mere strips of petal or 

The name Paris is an Interesting one. The beny of 
the plant is compared to the apple of discord, while the 
four leaves surrounding It are likened to Paris and the 
three envious goddesses. Juno, Minerva and Venus. 
Others think the name Is derived from par, equal, refer- 
ring to the agreement In number between leaves and 
floral parts. 

qoadrllAUa, Linn. Hehh Paris. Trui Lovb, Height 
a-1^ in.: Ics. netted-veined (very eiceptional among 
monocotyledons): peduncle rising 1-2 in. above Ivs.: 
perianth segments yellowish green, the 4 inner ones 
rather more yoltow: berry bluish black. Rarely the Ivs, 
and floral parts are in 5's. The dominant European 
type, scattered all over Eu. and Siberia from tbe Arctic 
circle to the Mediterranean, in woods and shady places, 
bnt usually very local. Pis. in spring or early summer. 
Qn. 31, p. 165.— Not advertised in America at present. 
W. M. 

PAEU DAI8T. CkrytaHihit 



referred to Hibiscus in this 



■e faun 



tor it 



O. F. Cook. 



PABZ. Plate XXV. A tract of considerable aiie set 
apart primarily for enjoyment. Meaning originally, in 
England, a place for the preservation of deer for tbe 
chase, tbe word is often used now to denote the land- 
scape character commonly associated with such deer 
parks. In the United States, when the original slgnlfl. 
cation is meant, the word is modified, as deer park, 
game park, etc. As a type of landscape the park is 
characterlied by comparatively broad stretches of pa«- 
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ture lying between Irregularly and rather widely spaced 
masses of tree foliage, it is extremely simple and quiet 
in character, and while it often contains many other 
elements, such as ponds or running water, tfaickets of 
bushes under the trees or occasionally outstanding, 
houses, bridges or other artiflcial structures, these fea- 
tures are all subordinate as well as barmonians if tbe 
scene can be called typically park-like. 

Frieatc Parki Bttacbod to country bouses, In Amer 



«!Iy s. 



lalled 



PABtTIVK tUUoMun 
work. It is a liandsome shrub or small tree, of lU to :«] 
(eet, bearing considerable general resemblance to the 
cotton plan^ for which travelers have sometimes mis- 
taken it. In Porto Rico il Is often planted for hedges 
along roadsides, and Is very abundant in waste places 
□ear the sea. It was already widely distributed in 
America In prebistorlc times, and has now been intro- 
duced tliroughout the tropics. 

It la valued for lis very strong bast fiber, which has 
much similarity to jute, but differs in the peculiar prop- 
erty of maintaining or even increasing Its strength 
atier long maceration In water. The extraction of the 
fiber (or the manufacture of cordage and other pur- 
pose^ offers no special ditHeultles. It has also been 
recommended for paper-muklng. At present it Is ull- 
llied'ln Porto Rico for domestic purposes only.al) the 
home-made ropes being twisted from it. Tbe conditions 
are. however, very favorable for the cuhivation of 
' . should more extensive InduB- 



BecaUHC thev have, or are intended 
have, something of this park-like type of scenery. A 
place departing very widely from this type is called, 
according to Its character, a wood or grove, a garden, a 
farm, or more vaguely by the general term countrv-place. 
Public Parkt are so called, not because their scenery 
Is necessarily of the type properly associated with the 
word "park," but because converted Royal Parks were 
the most notable public pleasure grounds of English 
cities at the time when they began to feel the need of 
making municipal provision for the outdoor recreation 
of their growing populations. The earliest important 
pleasure grounds of municipal construction were based 
upon these and upon private parks as models, and the 
name "park "came to be so attached to municipal nnder- 
takings in the way of outdoor recreation, that It is now 
almost Indiscriminately applied to any tract of land set 
apart for public enjoyment, regardless of the kind of 
enjoyment or the character ot its seenery; but the best 
usage appears to confine the meaning ot pabllc park lo 
a tract of considerable size, leaviug the lesser spaces to 
be called squares, ganleiis. playgrounds, places, etc. ' 
Another special use of tbe word in America Is its ap- 
plication to tracts of land In the West, many square 

Yellowstone Park, or naturally distinguished by'lhe 
preannoe of comparatively gentle graaing land in the 
midst of rougher country. "Park" is also used in a 
more general way to indicate the general purpose of any 
open land devoted to public rerreation, or of the organl- 
Eation controlling It, etc., as "park system," "park de- 

A large city park system usually contains parks of 
varying size and character and many smaller pleasure 
grounds. No rigid classification can be made, bnt the 
following may be regarded as reasonably distinct types, 
each havingitsown fleld ot usetulness,llK own merits and 
Its own limitations. In practice the lines between these 
types cannot be distinctly drawn, but poor results are 
often due to losing sight of the distinct and often con- 
fiicting motives which have given rise to these types. 

I. Tht large rural Park [Plate XXV. Figs. lMl-3), 
generally from 300 to 1,000 acres, is in most cases the 
chief feature of a city park system. It is seldom under- 
taken except by large cities or cities so rapidly growing 
that the need of such provision can be clearly foreseen. 
Its main object is to provide conveniently in some de- 
gree (or the Inhabitants of large cities that sort of rec- 
reation which is to be obtained bv strolling or driving 
In a pleasant country district. There Is no doubt that 



MU. Victa In a iuf rutal Pwk. 

the enjoyment of beautiful natural scenery Is to the 
majority of city dwellers one of the moat refreshing 
antidotes for the wearing influences of city life. Where 
cities are of moderate slie and are surronnded by a 
beautiful country district, this enjoyment Is readily 
accessible to tbe mass of Ibe population, and it haa for- 
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tunat«Ir beeomu more so In proportion to the liie ot 
the cities within the lut fltteen years throngh the de- 
velopment of trolley car lines and the use o( the bicycle; 
hot this fncreued acceBslblUty of the coantry h&s been 
Id part offset by the gronth of the cities during the same 
period, and by the serious impairment of the rural quiet 
ot the suburban regions through the same csuse-im- 

firoved cbeap transportation. It Is therefore necessary, 
t the people of large cities are to have easy access to 
refreshing rural scenery, that the municipality should 
withdraw from its taxable area a tract sufficiently large 
to provide such sceucry within lis own limits. The cost, 
both directly in money and indirectly through Interfer- 
ence with the street system and with the normal com- 
mercial development of the land, Is necessarily very 
great, and only the purpose of providing beautifnl sceO' 
ery, thoroughly contrasting with the city life and 
measurably sequestered from all its sights and sounds, 
oan justify this cost, because almost all the other 
purposes served in public recreation p'ounds can be 
met more ecoDomlcally and far more conveniently Id 
smaller areas distributed throughout the city. The 
essential characteristics of a well-designed and tvell- 
lanaged park of this class are, therefore, that all of 
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n of beautiful scenery and 
to rendering this scenery accessible and enjoyable by 
large numbers of people, and that the subordinate ob- 
jects are met only in such ways and to such a degree 
OS will not interfere with the simplicity and the rural 
and natural quality of the scenery. 

Although Central Park, in New York, is the most 
_ ... . _ ..,. ....  ig (n America, It can harrtly be 
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interruption offered by thi „ 

into two indepeodi-nt parts. Pro'pet 

Ivn, begun in tSliS, is here ' " ' 

the purpose of affording 

principles that the writer 

ing rural parks. Fig. I&12 and Plate XKV. 

Prospect Part has an area of 52H'4 acres. Its main t 
trance In about 3'4 miles from New York City Hall, 
\% miles from Brooklyn City Hall. It l.i approacbed frc 
the city by four lines of trolley cars, but is at the o. 



■ibed In some detail for 

icrete example of the 

illustrate respect- 



end of the Parkway System, so that It must be reached 
through ordinary streets. The chief features of its de- 
sign are : 1st, the open, park-like landscape of the Long 
Meadow; 3d, the woodland section, hilly and rising to 
an elevated outlook; ad, the lake and Its surroundings; 
4th, a series of minor passages of scenery and ele- 
fltted in at points not appropriated 
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valuable part of the park is the Long Meadow with 
its surrounding masses of wood, from the shade ot 
which the outlook ranges over one of the most beauti- 
ful and simple park landscapes in the country. But 
one Is not brought directly to the Mesdow from the 
outside streets. One goes at first through a formal ptasa, 
tben through a retired, sbady ante-chamber, just long 
enough to give a sense of retirement from the city, tben, 
if on foot, through an archway under the drive, that 
does away with the nervousness of crossing a tbrong ot 
carriages, and then one comes out suddenly upon the 
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effect of b 
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ilarged 
freedom without bringing its whole expanse Into a sin- 
gle view. One can see that It reaches beyond the pro- 
jecting groves and scattered trees that form the hock- 
stroll on and open up the prospects thus suggested. The 
surrounding groves ore freely used (or picnic parties, 
and although much of tbe ground is tramped bore 
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es, but 



erious 



arrousel or merry-go-round with Its loud, mechanical 

removed to this point a few years ago. This piece ot ap- 
paratus was orlgiually designed to he in a retired section 
devoted to children's games, where all sorts of amusing 
apparatus might be placed without intruding on the park 
at large. Tbe children's pUvground, not being sbady 
or attractive tor its purpose, has now been transformed 
into a rose garden. On tlie lower edge of tbe Long 
Meadow are the pools which are at the source of tbe 
park ornamental water syeiem. They illustrate both the 
value uf water in a park landscape and the practical 
dlBlculty of securing and maintaining agreeable natural 
shores within the confines of a large city. Where the 
banks are clothed with shrubs tbe effect Is admirable, 
but wherever the grass-land comes to tbe water's edge 
and in many places where shrubs once grew, the ground 
has become toot-worn to utter bareness. Little Iron 



rttlllDtn in parks are in tbemselves no protection in great 
public resans, nnd even wire feneei m»j entirely fail 
to prevent people from tnmplinf; some of the Bhkdf 
banliB nnd rockerieB Intu bnrrennen*. Adequate policing 
■nd prompt repair of points that cannot wtlhetand too 
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and blocking the narrow bridges. TheuDnsed concert 
place now has a display of bedding plants. The second 
gathering place was at the top of Lookoat Hill, which 
rises lOO feet above the surrounding country and com- 
mands a noble view extending out to sea. Here Is  



I lak 



I, of a 



ileial fonnation, but of natural appearance. 
It is large enou)(h to afford good boating in 
summer and stealing In winter for large num- 
bers, as well as providing innumerable broad 
and beautiful water views. Electric launches 

ten cents. The Hhoren of the lalce are for the 
most part wooded with tree pisntatlons. now 
well grovm, and are very attractive eicept 
where indiscriminate use has worn them bare 
or where the originally Intended wild nnder- 
growlh Is lacking. Parts of the shore bare for 
contrast the oprn meadow character, a char- 

of the planted trees are cut, as necessary. Several Im- 
portant points were chosen In the design of the park as 
places for the gathering of large and dense crowds, and 
were planned with that end In view. The tlrst of these 
was the concert grove near the east end of the lake. 
The great breadth of bare ground or pavement wherever 
large crowds gather frequently, makes absurd any 
attempt to simulate natural scenery in such a place, and 
In the design of the concert place a grove of formally 
planted trees with architectural acceisorles was made 
upon gently rising ground, arranged radially at one 

the band-stand was to be placed. L'pon another side of 

vidrd, and in connection with the formal treatment of 

a terrace overlooking the main drive. While the grove 
was still so young as to be unattractive a band-stand 
was erected In a natural grove near the Nether- 
mead, a place in which the Intricate woodland scenery 
with its brook and pools and shrubbery, and the cor- 
respondingly Intricate arrangements of narrow paths 
and bridges, bridle path and drive, were unfitted for 
accommodating a large crowd. Here the people are 
now drawn in thousands, wheelmen, carriages, horses 
and people on foot, all trampling about together among 
the trees and where the grass and tmsbes once grew, 
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large carriage concourse, ollhongh a shelter and other 
provisions designed tor those on foot are not provided. 
The plantations upon the flanks of the hill have now 
become so high and so continuous that the views are 
nearly closed. A third point, the Breese Hill Con- 
course, which originally enjoyed a good view of the 
lake as well as a good breeze, has now grown up so that 
it Is no longer attractive as a view-point and has been 
converted into a plantation for perennials, as a Colonial 
OardeD. Of the other subordinated features of inter- 
est may be mentioned the Deer Faddoob, the Wild Fowl 
Pond, the Vale of Cashmere, the Archery Grounds and 
the Ureenhouscs. The space set apart on the plan for a 
Deer Paddock is a detached open area of suitable park- 

and the deer have been Introduced on steep and broken 
ground In the midst of the woodland section. The Wild 
Fowl Pond Is in such a situation that there is little 
temptation to go down and Injure Its steep banks by 
walking along them, and the effects of the views from 
path, road and shelter across Its surface to the plrtnr- 
esque foliage of its opposite margin are admirable, 
especially when it is enlivened by moving birds. The 
Vole of Cashmere is a narrow valley containing a little 
winding pool and filled with a rich and varied massing 
of rhodiidendrons and other Bowering shrubs and ever- 
greens, growing In an irregular and picturesque man- 
ner. However a visitor may be impressed 
by any of these special features with their 

none of them that he does not particu- 
larly care for. as they are all self-contained 
and do not obtrude themselves upon the 
dominant park landscape, for the sole ob- 
ject of securing which the limits of the 
park were eitended to their present size. 
The above remarks Illustrate the type of 
changes that are likely to occur in all pub- 
lie parks, and for this reason they may be 

a. The tmalleily park (Fig. 1G4*-5),tTiim 
ten to two bimdred acres or thereabouts, is 
usually on efl'ort in the same general direc- 
tion fixed by the difficulty of setting apart a 
large body of land in one piece at a point of 
access to a large population. It is almost 
impossible to attain within so small a space 
the degree of seclusion from the city and 
the senile of breadth, simplicity and free- 
dom that are the essential features of the 
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landscape of a rural park ; yet small passages of inter- 
esting and agreeable scenery are often attainable, and 
the obviously artificial objects which may intrude upon 
them can often be so treated as to harmonize with the 
effect. The scenery can seldom be quite natural in ap- 
pearance, but it can often be very beautiful, a certain 
elaboration, elegance and even magnificence taking the 
place of the more quiet and restful simplicity of the large 
park, in a way that appeals very obviously to many peo- 
ple, and there is therefore more or less tendency to 
develop large parks in the same direction. It is un- 
fortunate that it should be so, for as these ends can 
be attained almost as well upon small parks as upon 
large, it is clearly a mistake to treat one large park in 
this style instead of several of smaller size so distrib- 
uted as to serve conveniently a larger population. It 
is because more cities have small parks of this elabor- 
ate and what might almost be called gardenesque treat- 
ment than have large and simple rural parks, that so 
many people have a perverted conception of what con- 
stitutes a park. 

Morningside Park, New York (Fig. 1645), is an ex- 
ample of a small city park upon an extremely rugged 
and picturesque site, planned, in order to enhance this 
quality, with an avoidance of decorative elaboration. It 
occupies a craggy hillside strip from 200 to 500 feet wide 
and H of a mile long, with a difference of elevation of from 
50 to 100 feet between one side and the other, rendering 
the land unfit for streets or buildings. From its situa- 
tion as well as its narrow shape it is essentially unse- 
cluded ; indeed one of its most notable features is the 
impressive and utterly unrural view which it offers 
over the busy streets and houses of Harlem, that 
stretch away from its base. This view and the boldness 
of the crags is emphasized by a stone terrace along the 
upper edge, supporting a promenade and a tree -lined 
boundary street. Convenience of passage is met by 
numerous broad paths, with masonry steps fitted to the 
irregularities of the ledges. The planting among the 
ledges was desig^ned to be of the tangled sort such as 
often clothes broken ledges naturally, while the more 
level land at the base of the crags is treated by contrast 
as a smooth lawn, with scattered trees. The natural 
boldness of the crags is partly lost by an effort to ex- 
tend turf over every possible area, and the shrub plant- 
ing is possibly rather too garden-like in style to be in 
entire accord with the situation, but in general the park 
is treated in a manner approaching that of the large 
parks, although without any attempt at complete rural 
seclusion. It contains a little over thirty acres, ex- 
clusive of the various boundary streets and prome- 
nades. 

More commonly small parks are used for the display 
of interesting and showy fiowering shrubs and trees, 
and make a feature of fountains, statues and other 
sculpture more or less good. In moderation and skil- 
fully used such objects, together with terraces and 
other architectural work, are entirely appropriate and 
desirable in parks of this class, and add much to the 
effect of elegance and richness. The predominant pur- 
pose is to please the eye, as in the large parks, but in a 
way that has often a little of the element of spectacular 
effect and certainly more of interest in the individual 
objects than in the case of the quiet rural park. The 
enjoyment is more closely related to that offered by 
architecture and decorative design and other pleasures 
forming a part of the daily city life. 

3. Neighborhood pleasure grounds are spaces of 
varying size coming within the scope of the park sys- 
tem, and including numerous aims other than the en- 
joyment of scenery. Sometimes the leading feature is 
a playground for athletic sports, sometimes a sort of 
outdoor kindergarten for little children, sometimes a 
concert grove and promenade, sometimes a menagerie, 
sometimes a public bathing place or boating place. The 
area is usually restricted, and, as the name indicates, the 
object is to offer the maximum of outdoor recreation 
for the people of a single neighborhood, when they 
have not the time to go far afield. As children out of 
school hours are most in need of such provision, play- 
grounds form an important feature in many grounds 
of this class; but in all the best examples the means 
of meeting the various practical requirements, whether 



athletics, band concerts or what not, are so arranged as 
to produce a pleasing effect on the eye as well. This is 
the more difficult from the fact that these grounds get 
very hard usage: and it is practically impossible to 
maintain a respectable turf on the area devoted to a 
playground. This is sometimes left in loam worn bare 
in streaks and patches by the playing, but it is better 
surfaced with well-compacted gravel. So far as any 
single example can represent this class, which must 
vary in every element with local conditions, Charles- 
bank, in Boston, may be taken as an illustration. This 
playground occupies a tract of about ten acres upon the 
borders of the Charles river at a point near a district of 
considerable congestion, and occupied by a population 
of a poor class. A promenade was established on the 
edge of the sea wall about two thousand feet in length, 
and between it and the undisturbed streets a play- 
ground was laid out, having an average width of about 
two hundred and fifty feet. Within this long, narrow 
belt of public ground were established two outdoor 
gymnasia, each with a running track and a building for 
dressing and bathing. One of these outdoor gymnasia 
was designed for women and children and the other for 
men and boys, and they are at the opposite extremities of 
the playground. The tract between them was laid out 
with walks, trees, shrubs and turf, and was intended pri- 
marily to appeal to the esthetic senses. The Charles- 
bank has well proved the practicability of maintaining, 
within the very heart of the city, a tract of ground oc- 
cupied by greensward and trees despite the fact that it 
is frequented by thousands of men, women and chil- 
dren. The city of Boston provides free instruction in 
gymnastics upon the playground, and yearly over 70,- 
000 women and girls, and 200,000 men and boys have 
made use of the facilities offered. The total cost of 
this playground for land and improvements to date is 
$382,000, and the yearly cost of maintenance is $10,000. 

4. Squares, places, gardens, and the like, usually 
of small area, are scattered about a city at street inter- 
sections and the like. Their principal functions are to 
furnish agreeable sights for those passing by them or 
through them in the course of their daily business, and 
to provide a pleasant resting place or promenade for 
the much smaller number who take the time to use them 
so. On account of the almost constant passing through 
such squares the best arrangements all provide for rea- 
sonably direct and convenient paths along the lines 
most used. Where this is not done many of those who 
use the square are likely to be so irritated by the indi- 
rectness as to miss much of the pleasure they might 
otherwise receive. A formal plan of walks, either on 
straight lines or curved, is generally adopted for such 
squares, and is well suited to the conditions and to the 
decorative treatment of the area, providing much more 
effectively than an irregular plan for the numerous 
statues, fountains and gay flower beds which have their 
most appropriate location in such a place. Shade trees, 
either as a complete grove, or in rows along the paths, 
or grouped in some more complex plan, are almost es- 
sential features of such squares, but where displays of 
flowers are to be made open spaces must be left for sun- 
light. A modification of this type of square is sometimes 
met with where the space, instead of being used as 
a short cut and for enjoyment from within, is designed 
primarily to present an agreeable picture to those pass- 
ing it upon the adjacent streets. When the area is very 
small and the passing is almost wholly along one side, 
and in other special cases, this treatment is most effec- 
tive, because, where the only aim is a beautiful picto- 
rial effect from a limited point of view, better results can 
be obtained than when appearances must be reconciled 
with other uses of the land. Nevertheless there are few 
cases in which a small square will not have a greater 
recreative value to the public if its pictorial aspect is 
somewhat sacrificed to such uses as resting and prom- 
enading. 

5. Parkways and boulevards as parts of a park 
system serve usually as pleasant means of access to 
parks from other parts of the city, or from one park 
to another, and also as agpreeable promenades in them- 
selves. Commercial traffic is usually excluded from 
them. Boulevards are arranged formally, usually upon 
straight lines, with rows of shade trees and parallel 



PARK 

wayn for those od foot and on wheels. 
Tlie simplest tfpe has a brood drivo in the 
center with a walk: on either aide separated 
from the drive by a belt of turf and it is 
always shaded by trees. Frequently, two 
driveways are provided wilh a broad space 
between containing trees and turf, and 
sometimes foot paths, bicycle paths, bridle 
paths or other conTenieni-es, and often 
shrubs, flowers, statues and oiher decora- 
lions. A further developmunt is arranged 
like the first form, with the addition of 



t and elabo- 
ration of the ptanting spsces between the 
middle and aide drives. Of recent years 
some iHulevards have been made to pro- 
vide for electric ear tracks upon a special 
tarfed reservation with rows of trees, 
where the cars can attain high speed with 
little danger of collision with other vehi- 
cles. Such reservatioDB are generally be- 
tween two roadways, but in some sub- 
urban districts, notably in the city of 
Rochester, a single-track reservation is 
placed on either side of a single roadway 
between the carb and the sidewalk. A 
parkway, so tar as it can be discriminated 
from a boulevard, includes more breadth 
u( turf or planted ground and includes. 

ery of varying width, giving it a some- 
what park-like character and inducing a 
less formal treatment of the roads, pathi 
' features. Parkwayi 






cal and agreeable regulation of storm 
drainage and Hoods. 

6. Oullning rtitrvaliont of almost un- 
developed country scenery, usually from 
MM to 5.0O0 acres in extent, are wisely 
Included in the park systems ot some of 
the larger cities on account of the in- 



bers of people seek 



isaoiy features. Parkways are c 

:y laid out along streams so as S 

beauties ot brook or e 



cenery upon g 

uie oufSKirui oi (no suouros secure their e 

pleasure at a constantly increasing dis- c 

comfort to themselves and to the private 9 

landowners upon whose property they are E 
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ing toar forest reservations with a 
iotal area of a little over 10,000 acres, with 
17 miles of connecting parkways. The 
roost notable of such reservations In 
Europe are those of Loudon, especially 
Epplng Forest |S,346 acres) and Rich- 
mond Park |2,:i58 acres) ; and those ot 
Paris, amounting to about 20,000 acres, 
chiefly maintained, not by the city, but by 
the national government. 

Maimgement.— The most generally 
adopted and most successful method of 
managing city parks in the United Sutes 
is by an unpaid commission of three to 
Ave members appointed for terms of three 
or five years and retiring successively, 
so as to maintain continuity of policy 
and comparative independence of local 
political changes. The commission ap- 
points as executive otHoers a secretary 
and a superintendent, the latter having 
some technical skill, and each devoting 
his whole time to the work and receiving 
a salary. Under the orders of the super- 
intendent, who receives his instmetiona 
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direct from the board, »rB employed bd engineer, local 
luperintendeats, gardenerB, foremen, etc. Tbe engineer 
is geTieTBll; an ansistant o( the city engineer, aaaigned 
temporarily to park work. When new parkR are to be 
acquired or plans are to be made for their deTelopmeut, 
a profenslonal landscape architect li employed to adviJie 






._. _. „ a retain a consulting land- 

.rchitect permanently to advUe ttaeni with resard 
tiODs of improvement and maintenance affecting 
the'desiifn of the parks. 

aialiitici.-Re.[inble Ktatiutica of parks are almost 
unattainable. Tbe accompanying Incomplete compilB' 
Hon (see toot of page) was made in 18fl7 by the secre- 
tary of (he LonlsTille Park Commission. Some items 
are corrected to 1900. 

SJAlio^rupAv.— "Pkrk" in American Cyclopedia. En- 
^clopedla Americana, Johnson's Cyclopedia ; Park 
Beporta of the various cities, especially New York. 
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185T-1S68. ipeclal report accompanying plan of Central 
Park, 1858; Brooklya, 1867-187:1, special report accom- 
panying plan of Proapoct Park. 1B6I>; BaHton,lST». leuO, 
1883, city docament 135 of 1880; Boston, MetrDpoMtan 
District, 1S93; Buffalo. 1871, 1886, 1888; Chicago, report 
' ] of South Park, 1871 ; Montreal, report o 
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, Proc. Amer, Park 

and Outdoor Arts Assoc. 

F. L. Olmstid, Jr. 
F&BKIH80BIA (John Parkinson, 15G7- 

1639, London apothecary, author of the de- 
lightful Paradisus Terrestris and Thea- 
Irum Botanlcum). Legumindiir, Seven 
or 8 species of tropical treea or shrubs, 
often armed with nhort spines: Ivs. bl- 
pinnate, with 1 or 2 pairs of pinnie; the 
eommon petiole abort, often obsolete or 
splnesoent; stipules minute cr none: fls. 
yellow or whitish, on slender pedlcela In 
sboR, loose ailUary or terminal racemes; 
calyx G-parted, produced at base and 
jointed upon tbe pedicel; petals 5, clawed, 
the upper one within and broader than the 
rest, somewhat cordate, the claw pubes- 

stamens 10, free, the upper one gibbous 
outside: ovary aeveral-oTuled, shortly 
stipitate : pod compressed, ^-valved, lin- 
ear to linear-oblong, more or less twisted: seeds eom- 
pr«Bsed, albumlnoua. Bot. Calif. 1:161. 

The dominant type, both In the wild and In cult., is 
P. aculeata, the Jerusalem Thorn, which is probably a 
native of America, but Is naturalised or cult. In all tropi- 
cal countries. Another species Is S. African, 3 are 
S. American, and the rest belong to the region between 
Teias and S. Cnlif. P. aeuleala is a thorny evergreen 
tree with feathery drooping brancheB and handsome yel' 
low fls. ; It is admirable for bedges, thrives In tfao driest 
ptaeea and can endure some oold. It baa been cult, in 
European eouservatorles, being usually raised from im- 
ported seeds, but it is of dlBcult culture. P. Tcrrreyana, 
though generally destitute of Ivs., Is known In nortbero 
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Mexico as palo v«rde» from the bright green eolor of the 
branches. It stands drought even better than P. aeu- 
Uata. These plants belong to the same tribe with such 
flue northern trees as Gleditschia and Gymnoeladus and 
such southern kinds as Cnsalpinia, Poinciana and 
Colvillea. 

A. Lfts. numerous: raehis flat, long, 

aouloita, Linn. Jerusalem Thorn. Small, gli^l^x^us 
tree, the slender branches often pendulous : spiny peti- 
oles H-1 in. long: lfts. very small, oblong; rachis 
>^-l>i ft. long: racemes axillary, 3-6 in. long: fls. fra- 
grant, pendulous. S.S. 3:131. 

AA. Lfts, few: rack is terete, 

Torreyina, Wats. Small tree: lfts. 2 or 3 pairs: ra- 
cemes terminating the branches : pedicels jointed near 
the middle, the joint not evident until in fr. Valley of 
the Colo, and eastward. p. Prancesohi and W. M. 

PABHASSIA (after Mt. Parnassus). Saxifmgheecs, 
Grass of Parnassus. About a dozen species of low- 
growing, moisture-loving, hardy perennial herbs, of 
tufted habit, each scape bearing a solitary, 5-petaled, 
white or yellowish flower }4-l^ In. across. They are 
suitable for shady positions along the water's edge, and 
are prop, by seeds or division. They generally grow 
about 6 In. high, but attain 2 ft. They bloom from June 
to September; the petals are conspicuously veined with 9 
or more green lines. The plant which Dloscorldes called 
*^ Grass of Parnassus '^ Is P, palustris, the only species 
that Is common in Europe. This Is perhaps the best 
one for cult., but they are all much alike. Pamasslas 
are suitable plants for moist, sunny or partiallv shaded 
positions. They prefer a peaty soil, but such Is not 
necessary. The species are generally tenacious of life 
and are good perennials. The North Carolinian species 
are hardy North. 

Pamasslas are natives of the north temperate and 
arctic lones. Calyx 6-parted : petals withering, but 
persistent: fertile stamens 6, alternating with the pet- 
als: ovary 1-celled: style very short or none: stigmas 
usually 4: ovules many : capsule 1-celled, with 4 pla- 
centa projecting within, 4-valved. 

A. Petals not clawed, 

B. Rudimentary stamens 9-20 at the base of each 

petal, 

o. Scape-leaf clasping, 

paltetris, Linn. Grass or Parnassus. Lvs. ovate, 
usually cordate at tne base : fls. V^-1 In. across : rudi- 
mentary stamens ^15 at the base of each petal. Eu., 
Asia., N. Amer. Gn. 41, p. 500. A.G. 13:696. -In Eu. 
considered the commonest and best species, but In this 
country it seems to be advertised only by dealers in 
Japanese plants. 

cc. Scape-leaf not clasping. 

CRlifdmioa, Greene. Height 1-2 ft.: lvs. ovate or 
ovate-oblong, 1-2 In. long; scape-leaf very small, and 
borne much above the middle : fls. 1 J^ In. across ; rudi- 
mentary stamens about 20 at the base of each petal. 
Calif. Int. 1900, by Horsford. 

BE. Rudimentary stamens S-6 at the base of each 

petal. 

Caioliniiaa, Mlchx. Height 8-16 In.: lvs. ovate, 
broadly ovid or orbicular, more or less cordate at the 
base; scape-leaf borne below the middle: fls. %-\yi In. 
across ; rudimentary stamens usually 3 In each set. 
Swamps and low meadows, New Brunswick to Manitoba, 
south Va. to la. B.B. 2:182. B.M. 1459.— Commonest 
In cult. 

AA. Petals clawed, 

B. Rudimentary stamens 3 at the base of each petal. 

Marifdlia, Vent. Height 10-16 in.: lvs. orbicular, 
kidney-shaped at the base, often 2-3 in. wide; scape- 
leaf clasping, borne at about the middle: petals not 
fringed. Wet places in high mts. of Va. and N. C. 
B.B. 2:184. 



BB. Rudimentary stamens 6-9 at the base of each 

petal, 

limbxiAta, Banks. Lvs. kidney-shaped to cordate- 
ovate: petals fringed below the middle. Colo, to Calif, 
and Brit. N. Amer. Int. by Glllett In 1881, and still 
cult. 

P. nuMeoIa, Wall. The largest and coarsest of all the spe- 
cies, aad lacks the delicate beauty aud white petals of P. pa- 
lostrid. Lvs. elliptic-ovate; scape-leaf borne below the middle: 
petals shorter than in the other kinds as compared with calyx 
lobes: mdimentaiy filaments 3, not topped by anthers. Hima- 
layas. B.M. eooo. Y, W. Barclay and W. M. 

PABNASSUB, GBAB8 07. See Pamassia. 

PAB0CHI:TU8 (Greek, near a lake), Legumindsag. 
This plant was oifered recently by A. Blanc, of Phila- 
delphia, under the name of bhamrock Pea or Blue 
Oxalis. It is a half-hardy perennial trailer, with foli- 
age like the shamrock, but with each of the 3 lfts. 
marked at the base with a handsome brown crescent; 
the pea-shaped fls., have a cobalt blue standard and 
pink wings. It is desirable for hanging baskets, pots 
and rockeries. Blanc says It blooms the year round. It 
is a native of tropical Asia and eastern Africa, ascend- 
ing the Himalayas from 4,000 to 13,000 feet. If seeds 
could be secured from the greatest altitude the plants 
might be hardy In the North. 

Parochetus Is a genus of one species. It Is allied to 
the clovers, sweet clover, medlck and rest-harrow, and 
differs from them In having a more acute keel, a 2 
valved pod, and the lfts. not stalked. 

oommtdkis, Hamllt. Shahrock Pea. Blub Oxalis. 
Height 2-3 In.: rhizome thread-like, wide-creeping: 
petiole 2 in. long: lfts. obovate. emarglnate, glabrous 
or slightly pubescent: peduncles 1-2-fld. : tL8.p^-% In. 
across, axillary. F S. 15:1575. 

PABONfOHIA (old Greek name used by Dloscorldes, 
meaning whitlow-wort, or a cure for a disease of the 
fingers or toes). Whitlow- wobt. Jlleeebrdeeat ; by 
Britton and Brown referred to Caryophylldcea, About 
40 species of annual or perennial herbs, natives of the 
Mediterranean region, erect or diffuse, often dlchoto- 
mously branching: lvs. opposite, broad or narrow, en- 
tire, the margins flat or very rarely recurved ; stipules 
prominent, scarlous, shining: fls. minute, without petals, 
axillary or rarely in terminal cymes, usually densely 
clustered and hidden among the stipules. A few are 
cult. In the hardy border, and 2 are said to be much 
used In bedding. The two European species here given 
do not appear in the leading catalogues, domestic or 
foreign, but P. serpyllifolia Is said to be much used for 
carpet bedding abroad. Allied to Hemiaria, which see 
for generic differences. The species described below 
are perennials. P, argentea furnishes the Algerian tea 
of medicine. 

A. Lvs. rather broad^ obovate or nearly so, 
B. Foliage nearly glabrous, 

argtataa, Lam. Prostrate, diffuse: lvs. obovate to 
oblong or lanceolate : fls. lateral and terminal, dense, 
intermixed with lvs. : bracts ovate, acute, much longer 
than the fl. ; calyx-lobes seml-scarlous, hooded, mucro- 
nate on the back near the apex. Common In dry places, 
Mediterranean region. 

BB. Foliage ciliate at the margin. 

serpyllifdlia, DC. Prostrate, creeping: lvs. obovate, 
flat, rather fleshy: fls. terminal ; calyx -lobes blunt. 
Arid parts of southern and eastern Eu. 

AA. Lvs. narrou, linear or atcl -shaped. 
B. Awns of the calyx-segments erect. 

argyrdooma, Nutt. Erect or ascending, 3-8 in. high, 
clothed with silvery, appressed, scale-like hairs : lvs. 
linear; stipules silvery white, scarlous, entire, usually 
shorter than the lvs. : fls. in forking cyniea : bracts large, 
silvery, membranous. Rocky places. Me. and N. H. to 
Ott. and Tenn. Also called Silver Chlckweed, Silver- 
head, and Silver Whitlow-wort. B.B. 2:38. 



1218 



PARONYCHIA 



PARSNIP 



BB. Awns of the calyx-segments divergent. 

diehdtoma, Nutt. Woody at the base, g^labrous or 

{>uberulent, 4-14 in. tall; stipules entire, often &-6 lines 
ong, tapering into a slender awn: fls. in forking cymes. 
Dry soil, Md. and N. C. to Ark. and Tex. B.B. 2:39. 
Adv. 1883, by Woolson, Passaic, N. J. \y, -^^ 

Paronychia argyrocoma is an interesting little plant 
which shows remarkable geographical distribution; it 
occurs rather abundantly on the high rocky summits 
of the Carolina and Tennessee mountains, but does not 
appear northward in the Appalachian system till the 
peak of Mt. Washington is reached, where it grows 
sparingly; stations are also reported on several lower 
mountain tops in Maine. It Is not difficult of culti- 
vation and is prized for rockeries, its silvery tufted 
appearance lending a distinct charm to the collection 
for this purpose. Propagated by seeds and division. 

Haslan p. Eelbet. 

PABBOTIA (after F. W. Parrot, a German natural- 
ist and traveler, afterwards professor of medicine 
at Dorpat; 1792-1841.). Hamameliddcece, Ornamental 
deciduous shrubs or small trees, with alternate, short- 
petioled, orbicular to oblong Ivs., small fls. in dense 
heads appearing before the Ivs., and with fr. similar to 
those of the Witch Hazel. The Persian species is hardy 
as far north as Mass. Its chief beauty consists in the 
brilliant autumnal tints of the foliage, which changes 
to golden yellow, orange and scarlet and remains a 
long time on the branches. The early appearing fls., 
with the purple pendulous stamens, are also attrac- 
tive. The Himalayan species is much more tender and 
its foliage turns only to pale yellow, but the fls. are 
somewhat more showy from their rather large whit« 
bracts. The Parrotias grow in any well-drained soil and 
like a sheltered position. Prop, by seeds and layers and 
also by greenwood cuttings under glass. Two species 
in N. Persia and the Himalayas. The short petioles 
have large deciduous stipules : fls. small, in dense 
heads, surrounded by an involucre of several bracts; 
petals wanting; calyx 5-7-lobed, embracing the pubes- 
cent ovary about one-half ; stamens 5-15; styles 2: cap- 
sule 2-celled, with 2 beaks, dehiscent between the 
beaks, with one oblong shining seed in each cell. The 
wood is very close-grained, hard and strong, and P. 
Persiea bears therefore the name Ironwood. The tough 
pliable branches of the Himalayan species are exten- 
sively used for basket-work and are also twist«d into thick 
ropes used for the construction of twig-bridges over the 
great rivers of its native country. 

P6Ttloa, C. A. Mey. Shrub or small tree, to 15 ft., with 
spreading branches : Ivs. oval to obovate-oblong, ob- 
tuse, coarsely and crenately dentate above the middle, 
dark green above, pubescent beneath when young, 3-4 
in. long : bracts of flower-heads covered with dark 
brown tomentum: stamens 5-7, pendulous, with linear- 
oblong, purple anthers: fr. 'vrith recurved beaks. N. 
Persia. B.M. 5744. 

Jaoqnemonti^iia, Decaisne (Fothergllla inrolucrdta, 
Falc. ). Spreading shrub or small tree, to 20 ft. : Ivs. or- 
bicular, crenately toothed, stellate-pubescent on both 
sides, 2-4 in. long: heads many-fld., with spreading 
white bracts sprinkled with a purplish scurf on the 
back : stamens about 15, erect, with yellow, oval -oblong 
anthers. Himalayas. B.M. 7501. Alprkd Rbhdkb. 

PABBOT*S BILL. See CUanthus. 

PABBTA (Capt. W. E. Parry, Arctic explorer) . Cntci- 
ferce. Pour or five North American and a few Asiatic low 
perennial scape-bearing herbs, with thick roots or cau- 
dices, narrow leaves and mostly racemose, white or pur- 
plish showy flowers: pod broad and flat, mostly elliptic, 
with orbicular seeds. The Parryas are alpine or boreal, 
often arctic plants, and some of them will no doubt prove 
useful for the alpine garden. So far they are practi- 
cally unknown in American gardens. In 1881, Gillett 
introduced P. MAniiesli. Greene (as Cheiranthus Men- 
ziesiif Benth. & Hook.). It has a leafy scape .3-8 in. 
high, with a raceme of many flowers, the petals nearly 
14 in. long and bright purple. N. Calif., north to the 
Lower Columbia river. l, h. B. 



PABBLET. Fig. 1647. While indispensable in the mar- 
ket garden. Parsley is but rarely found in our home 
gardens. The addition of a bit of Parsley foliage, 
finely chopped, heightens the flavor of soups, flsh, 
etc. The principal use of this vegetable, however, is 




1M7. Curl-leaved Paraley. 

for garnishing meats and flsh, and for this purpose it 
seems to be the vegetable par excellence, equally desir- 
able in the home as on the hotel table. A very few plants 
will suffice for the home garden, and any spot of good 
soil will do for starting them from seed. Sow as early 
in spring as practicable, either in an early hotbed or 
coldframe, or in open ground. Parsley seed germinates 
somewhat slowly, and the plants are feeble at flrst. In 
open ground, early sowing aids the plants to get ahead 
of the weeds. In larger patches the rows should be a 
foot apart, and seed sown rather thinly in shallow drills. 
Thin the plants to stand a few inches apart, and culti- 
vate same as carrots. Gather the leaf-stalks as needed. 
For use during winter and early spring, start plants 
in open ground in early fall, and on the approach of 
cold weather set them m a comer of the greenhouse 
bench, or in a box or keg fllled with rich loam placed in 
a light kitchen or cellar window. 

When the plant is a year old (sooner or later), it 
throws up seed-stalks, and produces seed in abundance, 
even under glass protection. By keeping the seed-stalks 
closely cut out, the season of leaf -yield may be prolonged 
for a time. Seed is easily gathered and cleaned. 

The varietal differendis appear chiefly in the foliage, 
which in some sorts isntther coarse, as in the Plain or 
Common, or more flnely divided, as in the Curled, 
Double Curled, Moss Curled and Fern-Leaved. 

For the botany of Parsley, see Carum Petroselinum, 

T. Gbkinkb. 

PABSVIP {Pastinaea sativa). Fig. 1648. The average 
home gardener thinks much of quick results. The 
drawback to Parsnip growing, in his estimation, is the 
length of time which the crop requires for its develop- 
ment. When seed is sown, 
in early spring, the harvest 
seems a long way off. To off- 
set this disadvantage, how- 
ever. Parsnips become avail- 
able as green material when 
other things fresh from the 
garden are very scarce or en- 
tirely absent, namely, during 
open spells in winter, and in 
the very early spring months. 
A crop of good, straight roots 
may not be quite as easily 
produced as a crop of smooth 
carrots, but when once grown, 
it does not burden one with 
much responsibility in regard 
to storage or keeping, which 
is an important point in its 
favor. The roots may be left 
in the ground where they 
grew or stored in moss or sand 
in the cellar. This feature 
makes them valuable also as 
food for cattle, sheep, hogs 
and poultry in the early spring 

in case the table or market should not call for them at 
that time. 

The best soil for Parsnips is a clean, rich loam, which 
offers no obstruction to the uniform expansion of the 
roots. Prepare it the same as for beets or carrots, or 
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for tmj other gnnlea crop. The seed ahould be strictly 
fresh, u it soon loses Its vitality. Sow II In e*rly sprlDS, 
preferably with a garden seed-drill, %-l In. deep, m 
.TOWS 15-30 Id. *pBrt in the gsnlen, and somewhat far- 
th«r in flelil culture. Be prompt In thinning the young 
seedlings to 3-i In. apart In the row; at the aame time 
pnll up or cut out all weeds. The free use of the 
band whcel-hoe will keep the patch clean until the en- 
tire surtsoe of the ground Is covered with foliage, thus 
preventing further growth of weedn. Cultivation may 
then cease. 

The varieties are few in nnmber. For shsltow, stony 
or otharwiae unfavorable Boils we have the Round or 
Early Short Boond; for better soils the Half-Long, 
Student, or Hollow Crown) and (or deep, clean soils the 
Long Smooth. 

Seed is easily grown. Plant the roots in spring in any 
good soil, and gather the seed beads when most of the 
seeds In tbem are matnre. Dry them on sheets, and 
then thrash or strip. 

For botanical acconnt of Parsnip, see Pattinaca, 
T. GaziHEB. 

PASTHfiHimi intafflUtllwn, the American Fever- 
few or Pr^rle Dock, has been offered by one dealer 
in hardy herbaceous perennials, bat the plant is de- 
sirable only tor foliage elTects ; and the fls. are not 
showy. It in pictured In B.B. 3:411 and described In 
Amerloan manuals. The genus has little hartlcnltnnii 
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a flower ao ' atupendonsly marvelous, toat be heellaled 
making any mention of it in his book. However, some 
other drawings and descrlpllons were sent to hun by 
Inhabitants of New Spain, and certain Mexican Jrauits, 
sojourning at Rome, conOrmed all the astonishiog re- 
ports of this floral marvelj moreover, some Dominicans 
at Bologna engraved and published a drawing of it, ac- 
companied by poems and descrlptlfe essays. Boaio. 
therefore, conceived It to be his duty to present the 
Fhi Faisionis to the world as the most wondroas 
Biample of the Croct trion/ante discovered In forest or 
fleld. The flower represents, he tells us, not so directly 
the cross of our Lord, as the paet mysteries of the 
passion. It is a native of the Indies, o( Peru, and of 
New Spalo, where the Spaniards call it ' the Flower of 
the Five Wounds,' and it had clearly been designed by 
the great Creator that It might. In due time, assist In 
the coDverHion of the heathen among whom it grows. 
AlladIng to the bell-like shape assumed by the flower 
during the greater part of Its existence (I. e., whilst 



create it thus shut up and protected, as though to 

of his passion were to remain hidden from the heathen 
people of those countries until the time preordained by 
His Highest Hajesty.' The figure given to the Passion- 



PAHC&LIA glaftoa is a composite from Chile which 
is probably not in cult. The plant cnlt. under this name 
Id England, and once offered by John Saul, is probably 
the plant shown In P.M. S;125, which Is belleted to 
be a Hellanthus. It is not hardy and there seems to be 
little reason for eoltivatlng It here, because we have so 
many hardy sunflowers. 
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F&88IFU)BA (l.e., PaiiioKflowtr). PattiflorieKr. 
Pass ION -n.OWiB. A large tropical genus of highly 
interesting herbs, shmbs, or trees, but most of them 
climbing by means of tendrils. The peculiar cbarm of 
these planta lies In the odd Bowers, the parts of which 
were fancied by the early Spanish and Italian travelers 
to represent the implements of the crucifliion (whence 
bodi the technical and popular names). The flower Is 
usually subtended by 2 or 3 calyit-like bracts. The calyx 
has S petal-tike lobes. The corolla is of 5 petals. The 
ten colored ports of the floral envelope were tbDught 
to represent the 10 apostles present at the crucifliion, 
Peter and Judos being absent. luHide the corolla is a 
showy crown or corona of colored fliaraents or fringes, 
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sented by (he 3 styles with capitate fltigmas. The long 
axillary coiling tendrils represented the cords or the 
scourges. The digitate leaves suggested the hands of 
the persecutors. Fig. I(i49 is an old representation of 

The following sketch of the Passion-flower legend Is 
from Foikaid's " Plant Lore, Legends ond Lyrics," and 
the illustration (Fig. 1G49( Is also reproduced from 
thai book: "The Passion-flower (Aioc/toracBTHJeH) la 
a wild flower of the South American forests, and it is 
said that the Spaniards, when they flrst saw the lovely 
bloom of this plant, as it hung In rich festoons from the 
branches of the forest trees, regarded the magnificent 
blossom as a token that the Indians should be converted 
to Christianity, as they saw in Its several parts the em- 
blems of the posslon of oiir Lord. In the ycor IfilO, 
' " * .... gg([gp 
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Dss ot Calvary, was busily engsgeil on this work 

there arrived in Rome an Aumistinlan friar, ceuti^r ui luh nuwer ■» 

i Emmanuel de Vlltegas, a Mexican liy birth. He portion 'of a yellow coli 

ht with him, and showed to Boslo, the drawing of which are five spots or 



and plaited, the three nails, and the column of the flag- 
ellation just as they appeor on ecclesiastical banners, 
etc. 'The upper petals, 'writes Bosio in bis description, 
' are tawny in Peru, but in New Spain they are white, 
tinged with rose. The Blaments above resemble a 
blood-coloured fringe, as though suggesting Ihe scourge 
with which our blessed Lord was tormented. The col- 
umn rises in the middle. The nails are above it; the 
crown of thorns encircles the column; ond cl 



rise 
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dentin setting forth the five wounds received by our 
iion] on the croBi. The coloar of tbe colomD, (he crovD, 
and the aftlts Is a clear jcreeu. Tbe crown itself is aur- 
roanded by  kind of leil or very flne hair, of a violet 
coloar, the flUmentB of which namber eeventy-two, 
auBwerlDK to the number of thoma with wblch, Bccord- 
log to tradltiOD. our Lord's crown wu set; and the 
leavea of the plant. abuDdant and beautiful, are shaped 
like the head of  lance or pike, referring, no donbt, (o 
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from aeed annually), and during the last two 
P. Colinuniii, for Irellia work. Tbe laat named la a 
good thing for ttala line of work ; Jhe fls. are wbllf, 
purple center, about 2 in. in diameter; native of Mexico; 
very easy to prop, from cuttinxs of soft wood. Nat many 
of the tender species and hybrids are grown to an; (creal 
extent In this country. P. alala and P. quadrangulaTit 
are desirable ctlmbera for a roomy, warm greenhouse. 
P. gvadrangvLlarii. var. aiicubifolia, seemH to flower 
quite as freely as the green-leaved one. Pasalfloras 
are prop, from ooltings of the balf-rlpencd growth, with 
bottom heat. P. raeimota and P. liovdoni are a trifle 
dllBeult to root from euttlogs; the growths should be as 
ripe as possible for thia pnrpoai-. Keep the under sur- 
face of the leavea flat on (he sand while moling. The 
native P. incamalu grows very freely at Washington, 
becoming more ur less of a weed and hard to eradicate, 
a. W. Oliver. 
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Natural sl». 

(hat which pierced the side of our Suvior, whilst they 
are marked beneath with round Hpurs, signifying tbe 
thirty pieces of silver.' " 

With the exception of a few Malayan and Chinese 
species, the true Paasifloras are natives of tropical 
America. Many of them are cultivated aa curiosities, 
and some of them for the beauty of their flowers and 
tor tbeir festooning foliage. The leaves are either digi- 
ta(ely tobed or angled or perfectly entire. The large, 
showy flowers are solitary in the axils or on ailllar}' 
racemeit. Tbe fruit Is oblong or globular and usually 
fleshy or berry-like, 3-carpeled but 1-loculed, the seeds 
being borne on parietal placents. Tbe fruit is allied to 
the pepo of the Cucnrbitaceie. Tbe ovary Ifi supported 
on a long stalk which Is inclosed in or usually united 
with the tube formed by the union uf Ibo bases of the 
filaments. The alructure of the fruit is well shown in 
F^g. 1050; tbe remains of the floral envelopes have 
broken from tbe attachment on the torus and re<t on 
the fruit. The petals are borne on tbe throat of the 
ealyx. but in aome Hpecles they are absent. Nearly or 
quite a doaen Passifloraa are native to the U. S.. and 
one ot them, P. Intra, grows naturally aa far north 
as southern Pa. and IlUnoia. From Virginia soulh. the 
Uaypop, P. incamata, la a very common plant In fletda 
ami waato places. Bolb these apccips are herbaceous 
perennlnh. Tbe fruit of some Passilloras is edible. 

In cultivation, the Passlfloras have been considerablv 
hybridized, and tbev are also confused with Tacsunia. 
In IHTl Uasters enumerate<l 184 apeciea (Trans. Linn. 

since (hnt (Ime. 



a. Corona uitk iharp fotdt, and crinkled at the tdgt. 
B. FU. aptlalovt, MtMoUy irifA no bractt. 

1. griidlii, Jacq. Slender annual: Iva. rather small, 
broadly deltoid -ovate, very shallowly and bluntly 3' 
lobed: fls. solitary, pale green or whitish, considerably 
surpassed by the Ivs., the cslyx-lohes oblong or lanceo- 
late, the fllifoTm rays of the corona in a single row and 
equal: seeds withSelrvated ridges. Brazil. B.R. 11:870. 
- Fl. about 1 In. across. F.aally grown either Indoors or 
In the open, aa a garden annu^. 

BD. FU. pilaliferout, vilh largi bracli. 

2. adaoApOda, Hoc. & Seas. |/>. aeeririlia, Cham, & 
Schlecbl.). Lvs. glabrous, cordate, 3-nerved and S- 
lobed, the lobes ovate -acuminate and somewhat serrate : 
bracta cut-serrate. Mei. lo S. Amer.-Once advertised 
by Saul. 

3. HUmll, Mast. Tall, glabrous climber, with very 
slender terel« branebes: lvs. ovate, peltate at base. 
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re out hearing 
.ped, dentate, 

rliltiab, tbe co'rona 
■■r Blaments being 
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c. Ltartt oblong-oi-ale. 
i. trUaieUU, Lem. Lva. Globed lo one-third or one- 
half their depth, (be margins entire, with an irregular 
reddish purple band along each of the three midribs: 
fla. yellowish, fragrant, small. Brasil. l.H. 15:544.- 
Interesting for lis ornamental foliage. 

cc. Ltavei broadtr than long. 

5, latea. Linn. Herb. 5-10 ft. tall, glabrous : lva. 

broader tban long, shallowly 3 -lobed, cordate at base: 



PARSIFLORA 

11b. solttM7, BbODt 'A in. aero«B, greeolsh jrellow: tr. » 
(lobnlu berry Kbout % In. la dbun. Pa. soalb and 
weac B.R. 1;T9. — it hu been offertHl by dealers Id dk- 
U*e plant a. 

AA. Cortina not erinkltd or Aildwi dh (he tdgt, plane or 

ntarlg ,0. 

B. Bractt groan logellier, 

6. UnlLrii, JuBB. (P. Zdvd. Heer). Woodf below, 

Ull, bnneby : Iva. large, cordiite, ovate -aeumlnate, 

neither lobed nor toothed: iIb. aollt»ry, the petals and 

■epala KreeniBh, the oorona white, with looes of red- 

girple ; f r. said to be the Biie of an or«nge. Trop. Amer. 
.U. e967.-YoDng foliage hfts meUllic hues. 
BB. Bractt free. 
c. Tubt of tloictr ividetU and ej/lindrieal, tvollin at 

T. nwemiU, Brot. [P, prinnept, Hort. P. amdbilis, 
Hort.,lnparej, Lvb. glabrouB, UBually truncate at base, 
rooBtly deeply 3-lobe4, tbe margins entire: fls. 4 In. or 
more acroas. tbe narrow petala deep red and wide' 
■proadinft, the abort, upright erown purpliahi calyji 
keeled on the tower side : Qb. solitary, but the pedunnlen 
naiiklly 2 from an aill, becoming racemoHe on the enda 
ortbe Bhoots: bracteij. BraiU. B.M. 2001. B.R. 4::!85. 
Ii.B.C. I;S4. On. 39:79!!. — A flue old specie* and a parent 
of varioaa garden hybrids. The beat of the red-flowered 
FaSBlflonis. Sumraer and tall. 

8. Bkddllmtt, DC. {P. kemtiXno. Hort.). Rather 
■lender: Itb. a hallow -cordate, 3-lobed and sparingly den- 
tate, purplieh beneath: fls. with very narrow distinct 
■epals and petals of a bright crimson-red, wbith are wide- 
BpreadlDg at first but flnally taming almost stralKbt 
Imek: crown hlack-porple, upright, with smaller whllish 
BlamentM Inside. Summer and fall. Brazil. B.M. 3503. 
B.R. 19:1633.— An old and veil-known specie «, and de- 
servedly popular. F. Lofldoai, Bort., is considered to 
be a hybrid ot thia and P. racemota. 



lilac : ciown of many rows of flluuenU, violet with bars 
of white below the middle, tbe inner and shorter set deep 
Tjolet. Probably BraaUian. G.C. 11.26:618-9. I.H.36:T4. 
Qn.33:63B, A.F. 6:971.--Oood ^-.ver. 
cc. Tube of rtoiBer verg ihort, thick or ttohy in lub- 

D. SUmt and brancht* itronglyi-angltdoTtvtnteiKgtd! 



tUl. Otanadllkt, PaHUloim quwlranBularlB (XKI. 

S. WataonUuiB, Haslera. Stems wiry, purplish, with 
leafy dentate stlpnles ; Ivs. shallow ' cordate, rather 
broader than long, 3-tohed to the middle, with a few 
teeth: peduncles 1-fld.; Hs. about 3 la. acrosa. tbe RepnlH 
linear and shaded with violet ; petals also very narrow. 



10. qiudlkngliUrll, LIni 
Tall strong^ellmber.glabro 



mplt. 

Gkahadili^. Pig. 16S1. 
s: Its. ovate or rOund-ovate, 
. entire, tbe petiole with 2 or 
3 pairs of glands: stlpoles large: fl. large (3 to 6 in. 
aerosa) and Interesting, fragrant, with ovate lepala and 
petals (the former white within and tbe latter reddish), 

parti-colored fllaments. of which the outermost exceed 
the floral envelopes: fr. oblong, 6-9 In. long, yellowish 
green, pulpy and edible. Tropical Amer. B.R. 1:14. 
Un. 51, p. 313. R,H. IB9e, p. 569. Gn. 6B, pp. 4, 7.- 
Widely grown In the tropics, and variable, both as a 
vine and for its edible fruits. Frequent in oollectioDS 
of economic plants in the North. It la a good climber 
for covering a greenhouse roof. Best results are se- 
cured it the temperature does not tall below 50°. The 
fruit ripens in aummer. The He. usually need to he 
hand -pollinated if fruit Is wanted on house -grown 
plants. Var. vuiegitB, Hort. {F. rariegaia, Hort.), 
has foliage blotched with yellow. 

11. &UU, Dryand. Stem winged: Iva. glabrous, oval 
lo ovate, somewhat cordate at base, the margin often 
undulBt« but otherwise entire, the petiole with 2 pairs 
of glanda : fl, 3-4 in. across, very fragrant, the iuterlor ot 
the sepals and petals carmine; corona nearly or quite as 
long aa the envelopes, tbe numerous filaments parti- 
colored with red, purple and while: fr. yellow, ovold- 
polnted. about S in, long, very fragrant and one of the 
most edible. S. Amer. B.M. 66. G.C. 111.15:19; 
22:449-61. R,B. 20, p. 104.- An eseellent old spccirs, 

.1 i__i.. ._ 1 idsummer. it is veir variable. P. 

R. J9: leOil, P. Brattlienti», Dett., 
., P. ori/ormtM, Reem.. P. laiifoiia, 
a. Thouars, and P. Manartntin, 
dered to be forms of this species. 
;., not Mast., ia a hybrid ot P. alala 
vs. oblong-oval, somewhat peltate, 
icrosB, brownish inside, the corona 
reral aeries. 

12. Dsulmotna, Rort,, Is a 
liybrld of P. guadrnngnlarit and 
P. alala : fls. bright carmine In- 
side, about i in. across; corona 
aa long as or longer than the en- 
velopes, the more or leas tortu- 
ous filaments banded with deep 
blue and white : Ivs. bearing 
Ida. R.H. 1855:231. F.S. 8:848. 
and broncXn tertU, or at Itatl 

not uiingtd. 
[. Iieavei not lobed, 
k. ijtem slender and terete: Ivs, 
Inted, entire, rather thin, tbe petiole 
of glands: 0. solitary, about 3 in. 
id petals alike and bright brici 
lite fllan ' ' ' ' ■■-'•■ 



-red 

).H.44DG. gn. 65:1219. 
.n. (P. linifdlia. Juss.). Jamaica 
TEB LuioN. Stem terete, plant 
lo oval-oblong, tbicklsb, entire, with 
prtlale with 2 glande: fi. about 2% 
itb red spots or blotches ; corona 

I. violet with white bands: Ir. about 
o 111. •ui,K. .=">.-. spotted with white, edible. Trop. 
Amer. B.B. 1:13. B.M. 1958. 

16. MoalllM, Anhl. (P. rdid'nn, DC. P. /riJm-. 
Morr.). UlabroUB ; Ivh. ovate and roaraely toothed; 
petioles with 2-3 pairs of glands: H. scarlet; corona 
orange: fr. pulpy and edible. S. Amer. Tbe fr. ia said 
to contain "a chemical principle of hypnotic valne." 
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KK. Ltarrt i-7-lBbtd. 
r. Bloaiomt bright rrd. 
16. TltmiU, BBK. (P. tangHtnen, Smltli. P. pu- 
Uicenl.DC. Tacliinia Huchdnani.L^m.). Slemterele; 
Itb. cord&U -ovale la outline, deeplj' 3-lobed or divided 
and tha diviBions coarsely toothed, a trong- veined, usu- 
ally pubescent beneath : 0. 4-G in. arrOHB, Dearly flat, 
(he lineaF-ablouK sepaJB and petals bright scarlet, tbe 
sepaU with a spine at the tip; outer corona l^lanienla 
red, the inner ones nhlte, all ot them upright or sprtail- 
ing and much sborter than the envelopes. Brazil. 
F.M. IB78:31T. Q.C. III. 8:2i:j.-An old species, but 
not common Id cult. Said not to be tree-flowering. 



PASSIPUJRA 

violet, the eoroDa of numerous fllaments, the outermott 
of which are nearly as long as tbe petals and are deep 
violet St the base, yellowiflh in the middle and curly at 
the Ion. British Guiana. O.C. III. 23 :.t93. -First de- 
scribed In IS9T, and now offered In this country by San- 
der & Co. 

aa. Jiagt diiUnrll]/ Mhorter Ihan tnvflopet : Irtif- 
narifiiu nearly or gnile etitire. 

20. Alba, Link & Otto. {P. alomaria. Planch.). Stem 
terete; iitipules very large and leaf.like: Its. broad- 
ovale aud aomenhat cordate, rather ahallawly Slobed, 
glaucoufi beneath, the margins entire : peduncles ei- 
ceedlDgthe lv«.,l.fld.: fl. little more thaa 2 ' 



void, I 



irel low- 



egg, greCD a 

ish. MeT. to n. Airier, u. !_■- ii. iv:um. 
R.H. 1863, p. 201; 1884:311. 
21. tIoUmm, Veil. Tall, glabroni, with 

drooping branches: Ivs. straight at bane 
and somewhat peltate, with 3 long, nar- 



face slightly glaucous : fl. about 3 in. 
across, the petals and sepals lilac-pink 
inside (sepals ending in a long spur), the 



rr. itloisOHtt Khltt, grrrniill, purpHth, nr viirlnutls 

tinted, but not red. 
a. Rayt ot corona (or Itie niilfr onri ) about a* lonjT a» 
the tlirral envelopei: Irnl-mnrginK ilrvngiy lerrair 
(eieeyt loatttimtt in 2fo. 19). 

IT. iMunfcto, Linn. Mat.pop. FHg. le.'iO. Tallcllmb. 
log strong vine, glabrous or nearly so: Ivs 3-lobeil lo 
about half their depth, broadly conlate.ovate In oulllne, 
serrate, the petiole bearing 2 glands near the lop: fl. 
axillary and solitary, about 2 In. acr<■^■^. white, with a 
light purple corona banded at its center: fr. oblong, 
about 3 in, long, with 3 sutures, yellow when ripe. Dry 
places, Va., Bciiith and west. B.M. SHOT. Mn. 9:I7.-A 
weedy plant, but ottered by dealers Id native plants. 
With protection, the rootn will survive the wlDter as tar 
nurlh as Baltimore, and the strong herbaceous vines wilt 
make a flne cover for arbors and verandas. Easily 
grown from seeds. 

IB. Mnlls, Sims. Fig. 1652. Morewoodyand stronger; 
Ivs. large, deeply 3-lolied and serrate; fl. while, otien 
tinled with purple, tbe rays nearly as long as the envel- 

fr. globular-oblong, thickly purple-d otter! when ripe, the 
rind hard. Brazil. B.M. 19«3. R.H. 1857, p. L'24: 188;!, 
p. 489, On, 50:1093. G.C. III. 2:1:101. A. (J. 13:120.- 
Runs Into several forms. The fruit is fragrant and edi- 
ble, but there is little pulp, the seeds oecupving most of 
Ihe interior. Reaillly grown from seeds. Niiturullzitl in 
tropical countries. 

19. pndlliM, Mast. Climbing, the stems terete, gla- 
brous: Ivs. hmadlnoutline,3-lobedbevondthemiddlP.thp 
lateral lobes diverging, the margins remotely glandular- 
loothed, glaucous beneath : stipules very Inrge and li-nt- 
like, cordate, 2 In. long: fl, 3 In. across, pale or pr.arly 



22. OBrtlta, Linn. Fig. 1653. Slender, 
but a strong grower, glabrous and some. 
what glaucous: Ivs. divided nearly lo the 
petiole Into 5 lanceolate or lance .elliptic 
i-polnted segments of which the 2 lower ones 
lea again lobed: fl. 3-1 In. across, slightly 
aenish white, the sepals tipped with a short 
kys of the corona in 2 serlea, blue at the tip. 
a middle and purple at the base, the styles 
. Bmiil. B.M. 28. (in. 31, p. 421; 34, p. 
69.-The commonest of Passion-fiowere In 
"eenhouses, and now represented by several 
ts and hybrids. Can be grown in the open 
\> and In Calif, as far N. as San Francisco. 
EUra, Hort., Is only a somewhat iarger-fld. 
sMnce Elliott {P. arrvlta.TKr.aiba), Is a 
white.fld. fragrant form. Un. 31:595. There are hy- 
brids with P. Saddinna. P. mrryAota, P. alata, and 
others. P. cartilia grows readily from seeds. 

23. tUto-aBTtlra (P. Pt6rdfii, EoA.) Is a whlle-Hd. 
form, with calyx tinted rose inside, and corona of 3 
series, the outer fllamenta beinn; white at tip, hlue-pur- 
ple in the middle, and black-purple at the base. B.R. 
10:848. B.I1. 1847:131. 

Pugifloras in tbe Amer. trade, bat not aHOonted for hoianl- 
cally. are: P. tardiHalU. "scarlet flowers;- /'. FaraH«<ivi. 
Blanc, laai: P.Pailoni: P. r.^ra: J", SfAmiUii. "bright car- 
mine." P. intignii. Jamuoai. utanicata. Parrita are to b* 

Su«le> which may be eipeeled in tbe trade are: F.rhtli- 
length and wllh  amsll m'l<J die lobe, marked wlthdaU: n.2 In. 
Ui40,-^?rci]i'notiorino."Lt™il. Branch terete :" I'vs. broail- 



~P lirlii^. Linn. (P. hirsula and P. hircina. Hnrt.ll Allied" 

nml,' S.lnbed. the margin! enlire nr nhtcurely 'angled : fli. 
whitMi. small, the eomna u long as the peUla and eolDrtd 
irarple and bine: n..l.nwta pinnatifld. Trop. Ainer. I..B,C. 
2:VX. B.M. »KIS, the rorm known aa var.Diaelllflora. Mast.: 
and 28H. the var. rilista. Ua>l. In rnlt. in this Foanlrr. bnt 

»len>s terete: Ivs. lanceoblong, short-pet ioled*. entire: atipuW 
f..lde.l rorona short, Braiil, O.I', ill, »,SS5,-F. I'm Thiir- 
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BrlUih Onlaiu, O.C. m. 23:307. VetrthowT. 
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rIsret-eoLored beneath: fl.21n. Krone. white, t 
IheooranB hell the length of tbe ceMla, wh 
pnrple. Braill. Q.O. til. 4:3&3.— P.IH'o»a,Ri 
lain. urdal»>Tet«,8-lobed or entire: fi. 31d. nrrose.wlth vio- 
let rMleicd Mpal* uid petalg, and a lout oap-Uke eoronB. wlih 
BlantenU banded while and jmrple. Pern. I.H. 3«:83.-r. 
WrhtrHna, Aadi4. GlandnUr-hilrr; Iva. large, B-lobed, the 
margin nnullj toothed: (■.■oUtarr, 2 In, acrou, while, Ibe 
comna banded with white: ti, aeloae. inunle. Araentlna, 
R.H.lg§7:324. I,. H. B. 

?ABBIOR FIOWEB. See Paiiinora. 

PABTUTACA (name from the I^atin paitua, food). 
tJmtMiUlttTa. About a liitlf doien apeeles of tall herbs 
uatiTO to Europe and AHia, but b; Bentham & Hooker 
UDlted with tha genui PeucedanuTa. It Is dUtlugulahed 
fram Heraeleum ftud Feucedannin b; technical choTKC- 
tera of the fruit. PaatlnMK in kQOwii to hortlculturigtn 
Id Che Parsoip (which see), F. tativa, Linn. It Is a na- 
tive ot Europe, but la now grown in neurly all cool-tem- 
perate eouncrles (or iu lar^ edible root. In deep molet 
soil and a, cool cliiDate, the edible roots become 1S~Z0 
Inches long and (our inches or more in diameter at the 
erowD. It was cultivated before the Christian era. It 
has run wild from KardBas, often becoming a bad weed 
Id neglacted fields and on roadsides. P. lativa is a robust 
plant, sending up a grooved stem (which becomes hollow) 
3-S ft. : Iva. odd-pinnate, with 3-1 pairs of sessile ovate- 
obionfi: sharp-toothed and notched leaflets, the terminal 
leaflet 3-lobed: fruit ("seed 'Jthln and flat, rvtalnlng its 
Tltalitr onl]' a year or two. Wben run wild. It loses its 
thick root, and sometimes It becomes annual. 

L. H, B, 

PATOHOUU PLAMT. See PBga,Ui»on. 



 Her 



Patieuce i 



tndned to a trellis (or exblbitloii or grown on the plllus 
and rafters 0( hotbonaea. It is now a rare bat choice 
plant for elothlag tbe topa ot unalghtlf tubs In which 
palms are growing. O- W. Oliver says it in also eicel- 
lent (or large vasea and stands tbe sun well. The young 
leaves have a prettv bronxe tint unless they are abaded 
too mach. The plant is prop, by cuttings of young 
shoots taken in early spring. 1( the tops are pinched 
the young plants will branch out and make handsome 
specimens In i- or 5-ln. pots. For potting soil an Eng- 
lish gardener recommendB compost of two-thirds fibrous 
peat to one-third of loam, with a liberal sprinkling of 

Pauilinia la a genua of about 80 species, mostly tropi- 
cal American. Twiulng shrubs : Its. alternate, stipulate, 
compound, 1-3-temate or pinnate, or decomponnd; peti- 
ole oden winged ; Ifts. usually dentate, dotted or mi- 
nutely lined: racemes axillary, usually with 2 tendrlla; 
sepals S, the 2 upper larger, connate : petalg 4, but there 
is a fifth abortive one: stamens 8: OTary 3-celled. Dis- 
tinguished (rotn allied genera, as Cardiospermnm. bythe 
septicidal fr., which is often pear-shaped. 

thallotrlUlla, Juss. Lra. i-W la. long, triangnlar in 
outline, 3-temately-plnnate; plnnie In tl-8 paira; pin- 
nules 4-S pairs, 4-8 linea long. Braiil, B-M. 6879, Gn. 
51, p, 160. F. 1873, p, 124. Var. argintea, Hort., baa 



foliag 



silvery gray. 



PATSlHIA (E. L. Patrin, I742-1S11, French traveler 
In ISiberla). I'aleriandCNR. About ID species of yellow- 
or white-fld,, valerian-like, hardy herbaceous peren. 
Dials from eitra-troplcal Asia. They grow a foot or so 
high, bloom In early summer and may have about 20 
amall fls. Id clusters 2 in. across. Two species are ot- 
tered by dealers In Japanese plants. 

PatHnIa Is distinguished from the other 8 genera in 
the Valerian family by 4 stamens and mostly yellow flg, 
Valeriana has 3 stamens. Nardostochys, with 4 stamens, 
has purple fls, Patrinias are glabrous ot loosely villous: 
Ivs. once or twice plnnatlfld or -sect, the radical ones 
rarely entire: cymes corymboae-ponicled: bracts nsr- 
row, (roe, but sometimes appendaged with a large, 2- 
nerved and netted-velned braotoole which is appreesed 
tothefr.: corolla-tube very ahurt; lobea B, spreading: 
sterile Inrnlos of the fruit nearly as large or larger than 
the (ertlie ones. 

A- Slem glabroui. 

■eablolBUlla, FIsch, Radical ivs. ovnte or oblong. In- 
elsed-serrate and lyrate : cauline Ivs. plnnatlfld, the 
lobes lanceolate -linear, arute. terminal one longest: fin. 

Killow: corymb loosely subpaniculate : (r. 3-comered- 
ahurla. L.B.C. 14:1340. 

AA. SUm mlloni. 

vlIUlMt.Juas. Radical Its. vil loon, petlolate, aurlcled: 

cauline ivs. NesMle, dentate: corvmb panicled. Japan. 

-The plant otfpred by the Yokohama Norsen- Co. is 

said to have white fta. 

FAtTLLtNIA (probably after Simon Paulli. 1608-1680, 
professor o( anatomy, surgery and botany at Cupenha- 
geni. Sapinddriir. P, fAa/irtWrufin Is a handsome stove 
(otiage plant, with much divided Iva. somewhot resem- 
bling a me, maidenhair, or a davallla. The fls. are in- 
eonsplcnous. pinkish and borne In autumn. In the early 
seventies, when the Interest in folinge plants was at itH 
height, this plant was widely distributed. It used to 1« 



PADLOWHIA (after Anna Psiilowna, prlnceas at tbe 
4etherlands|. ScrophulariAetit . Ornamental decidu- 
.us trees, In bablt and (olloge similar to Catalpa, witb 
imple, long-petloled, opposite Ivs., and pole violet large 
is. roscmbilng those of the foxglove In ahape, In ter- 
□inal panicles opening betore the Ivs. The species 
I (airly hardy in sheltered position 



1 (olioge plant it may bo 
grown as (or north aa Montreal, where it is killed to the 
ground every winter, but throws up (rom the root vigor- 

aionally even 2 (t. long. If uaed oa a foliage plant and 



PACLOWNIA 



PAVONIA 

more floriteron*, lutH three times as long, tbe blooms cod- 
tlnulDg until the tree is in full leaf. It Is out of le&f Dot 
more tboD hull ae long an Paiilownia U. It makes  

more desirable in every way. Tbe growtb of the two 
trees is about the lame at the end of a quarter century. 
The habit of tbe Paulawnla In retaining dry seed-podB 
OD dead limbs 3 or 4 ft. long is very unpleasing, and 
DSceBsitatea a thorough cleaning each year to the tip 
end of the uppermost branch— often a bard work to ac- 
compliab. Ebnist Bbatthton. 

PATiTTA (Malabornameof P. Indiea). Rubiiceir. 
About 60 species of tropical BhruLs and amail trees 
closely allied to tbe brilliant Iioros but far less showy. 



To show tbs verduroaa craictb 01 






•e formed tbe 






aeltered 



3e fl.-buds which 

t killed by frost the Faulownia is one 

In summer the folisKe, though it is of aomewhat dull 
color, Bttractu attention by tbe size of the \v'. 1q tem- 

ft^lhrivesTest iu a l"ght^deei 
position. Prop, by seeda ho 

cuttings, and by greenwood >;uii.iub° uuuci kibod , ii. 
moy be grown also from leaf-cuttings; the young unfold' 
ing IvB. when about 1 In. long arc cut off close to the 
siome anil Inserted In xand under a band -glass In the 
propagating house. Two species In China and Japan ; a 
third one with evergreen (oliage is reported by Dr. 
Henry from South ('hinu and pronounred one of tlie 
most magnificent llowering trees. Trees with stout 
spreading branches; lis. in terminal panicles; calyi 
carapanuTate. 5-lobed; corolla with long, slightly curved 
tube, and spreading, oblique B-lohed limb; stamens 4; 
fr. a 'J-celled capsule, locolicldally dehiscent, with na- 
meroua small winged seeds. 

ImperiUii, Sieh. & Zucc. IP. lomenld. 
1651. Tree, to 40 ft., with stout apr 
(arming a round hpod : Ivs. ratherlong 
cordate- ovate, entire or sometimes 3-1 
pubescent above, (onientose beneath, ( 
vigorous HhooCs even larger: panicles t 
fragrant, pale violet. IK-2 in. long; p< 
densely rusty tomentose: capsule wood 
pointed, 1 In. or somewhat longer. Ap 
Japan. 8.Z. 1:10. B.M. 466C. P.M. 
10:T. nn.34,p.T9; 54, p. 476. Un. 7, 
p. ITI. It is sometimes escaped from 
cult, iu the S. States. 

Paulouniia imptrialii In southern 
California reaches a height oE 40 ft. 
In 25 years, with a Kpreail nearly as 



great. 
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over before the 

For this reason It is not a i 

The Jacaranda Is a prettii 



<roe and all is 
is in full leaf. 
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picuDus style, which ia often t: 
out of the Sower on Inch or so. Tbe Aa. are white or 
greenish, salver- shaped, 4-lobed (rarely 5-lobed), and 
borne in trichotonioua corymbs, containing as many as 
30 fls., which at best may be 1 in. long and W in. acroas. 
PaTetlos generally have membranaceous Ivs., while 
those of Ixora are leathery. In Pavelta the style Is 
longer and spindle-shaped at the top; In Ixora the style 
generally has 2 short branches at tbe top. Other generic 
cboractera of Pavetta are: ealyi-lobes short or long; 
stamens 4 or 5, barely exerted: disk tumid, fleshy: 
ovary 2-locular; drupe 2-stoned. 

t. Foliage variegaltd. 

B0Tb6niea, Hort. Foliage plant with unknown fla. Its 
position in this genus la a mere guesa. Lvs. about 9 In. 
loDK, oblong-acuminate, rounded at the base, with a 
Bolmon-red midrib, mottled with light green on a dark 
green ground. Bourbon Island. Lowe 5. 
AA. Foliagr nol variegated. 

Hataltn*!*, Sond. Lva. lanceolate-acuminate, petic 
late, glabrous : calyi-teeth brislle-Khaped, thrice an long 
as the calyx-tube : Us. white. Natal. 

P. CAfra. Haw. A Sond. Lts. o 
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MoT— P. iBdiea' Liii] 



Olabnm* lo 



while. 



1. Af r. 
ban the 



India. B.R. 3 
FATIA. Included with ^ichIhi. 
PATdNUIJ. Pavon.Jolntauthorof Ruiiand Pavon't 
Flora Peruviana et Cbilensis; died 1844). Malrieeir 

hispid or glabrescenc: Ivs. often angled or lohed : Us. ni 
various colors, peduncled or ci 
at tbe tips of the branches: 



calyx 6- 



iwded Into a sort o< 
wrthec 



PAVONIA 

red bracltets, vhich am linear, erect, hsliy, whurled, and 
nearly 2 In. long. Within the eup-sbaped ((roup of brect- 
leta iieii a cartridge-shaped mass of dull brown, tlghtly 
Tolled petalH. Prom the bcrd; of petals protrudea tbe 
■Uminal eolainn. wbiob may be 3 In. long uid bears na- 
merous viotet-blue anthers. 



PKA 

elosaiflc&llon <Le> Pluites Pt>ti««re 



cc. Seed green. 

I. Plant half -dwarf. 

c. Seed white. 



. Pea. AraciluD Wondor <X 1-S). 



P.jVaftoyana, Morr.,ot the trade, is aBthMXftkoyftnk, 
Hook , B.M. 6427. & Bnnlllon plant with a dark purple 
muit of petals set olf by about 5 largo, broad, ithowy 
rnd bractlelR. The only difference between Pavonia and 
tioethea lies In the bractletf, which are narrow in tbe 
former and broad In tbe latter. 

P. iitlermidia, St. Hil., Fig. 1653, Is a Braclllan plant 
Int. by the U. 8. Dept. of Atrrlc. for economic reBSons. 
lU bractlets are intermediate in bn-adlh between the 
two genera Pavonla and Qiethea. 

msItillAn, A. St. Hll. {P. W\oli, E. Morr.). Robuat, 
probably shrubby, usually with a simple stem : Itb. alter- 
nate, 6-10 In. i "'" '- ----■-' 



c. Seed white. 
oc. Seed Kreen. 
AA. The Pea wrinkled (divisions as above). 
The Chinese gardeners about New York city grow  
Pea which is described aa follows by the writer In Bull. 
6T, Cornell Eip. Sta.: "The Pea \Qa-loH-oic) of ihe 
Chinese gardens behaves like a little improved or per- 
haps ancient type of the common Pea. It Is the same 
species as ours. It differs chlellf in having aomewbat 
knotty or constricted pods, as shown in the illustration 
(Fig. 1659). The pods -shell' ver>- hard, and there Is a 
tendency to develop a broad border or margin along 
the lower side. The Peas are small and are variable 
in color, and they generally turn dark In cooking. In 
quality they are sweet and excellent, but they do not 
possess any superiority over our common varieties. 
Tbe seeds which we have obtained from the New York 
Chinamen are mixed. In color, the Peas run from nearly 

light, medium light, e 
planted in sandy soil on the 20th of April. On the BIh 
of July the dark-seeded plot gave a good picking, while 
the light-seeded, and even the medium plots prodnced 
much taller plants and very few of the pods had begun 
to Qtl. The dark- and medium-seeded plots produced 
plants with colored flowers-the Blandard being rote- 
purple and the keel blsck-purple and splnshed. The 
light-colored seeds, on tbe other hand, gave pure white 
Buwcrs, larger leaves and broader pods. These facts 
are Interesting in connection wltb the evolution of the 
garden Pea and its relationship to tbe red-flowered field 
Pea." 
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t, terminal corymb. Brasll. B.M. 6398. F. 
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PAWPAW. Attmin. 

PEA. The garden Pea is the mos 
of tbe genus Pisum (which see). It 
but has been cultivated from befoi 
tor tbe rich seeds. The field or Bt< 






tbe Christian era 
k Pea differs little 
from Che garden Pea except In its violet rather than 
while flowers and Its small gray seeds. There are 
many varieties and several well-marked races ot garden 
Peas. Whilst Peas are grown mostly for their seeds, 
(here la a race In which tbe thick, soft green pods, with 
tbe Inclosed seeds, are eaten. Tlie common or shelling 
Peaa may be separated into two classes on the character 
of the seed Itself,— those with smooth seeds and those 
with wrinkled seeds, Tbe latter are the richer, but they 
ara more likely to decay in wet, cold ground, and there- 
fore are nut so well adapted to very early planting. Peoa 
nay also be claaslfled as climbing, half-dwarf or Khow- 
Ing a tendency to climb and doing best when support is 
provided, anil dwarf or those not requiring cupport. 
Again, the varieties may be classlfled as to season,— 
early, aecond-early, and late; examples of these clasneq 
are ahowa in tbe pictures, 1656. 1G5T, 16.5H. resperlivclv. 



lUT. Pea. Nott EmUiur (X %). 



1 conditions. There- 



rocagiiiied by printed degcriptions. This M 
the oonfaslon la vsrietiei o( Peas, pKnirularly in the 
dwarf or eitm-ewly lypea. The varietal name* arc 
many. In IBSO (Annala Hort.) American dealers cata- 
logued 154 namoB, l,. h. B. 

1. Feat tor Iht Hont Oarden. — Oreeu Pe»« are at 
their beat when perfectly fresh, and should come to the 
table wKhlti B or hours from the vine. Those bought 
In the market oan rarely be served atitil 24-48 hours 



wide 13-20 feet apai 

nclosinK their topt 
twine stretched opposite each 



■«». Pm. Champion Dl Enclaad IX %\. 

after picliinK. when they Decesaarlly hare last much of 
th^ir good quality. It la, therefore, a great advantage 
to hftve a home-sroirn supply. Though they are of 
easy culture, It is not always feasible to (clve them a 
place la one's own garden, because they re(|uire consid- 
erable apace, 1-2 yards of row being necessary to produce 
a single "portion," and It Is rare that more than 2 or 3 
pickings can be made from the same vines. Peas need 
_ _.... ._._i.i ;■ I... supply of nitrogen or 
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appliec 



rallable. 



„, jf 1-6 bu-hels of well-rotlpd 

or, in place of this, ahout one-half buxhet of wood aahee, 
3 or 4 pounds of salt and 6-10 pounds of ground bone 
or other commercial fertilizer to the square rod, and 
well worked Into the surface sell just before planting, 
will Rive good results. Moat of the cultivation tor 
Peas should he done before they are planted, and it 
Is more important for this crop than for most that the 
ground should be well worked and roiule as friable as 
possible before the seed Is sown. While Pea vines will 
be killed by a hard freeze, they will endure a slight 
frost with but little Injury, and thrive iH'F-t in a cool, 
damp soil and atmosphere. It la, therefore, desirable 
■;o plant as early In the spring r- "■ — " — ■• '— ' 
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plant 



. .rt, with the 
er|u&l to the height to whicl 
soil is sandy and well drsim 
deep and drop 10-20 seeds 



B between the p 

the variety grows. 1 

1, form a trench 4-6 ii 



L deep, gradually filling the trench a 
ic trench should b 






double rows, and u the 
grow inclosing their tops between wires or wool 
L_j ,.. — 1. ....__ jiu either side of 



Anything more than mere surface tillage Is apt to do 
the Pea crop more harm than good, but any crust 
(oimed after rnin should be broken up. and the vines 
will be greatly benefited by frequent alirring ot tbe snr- 

2. Peas lor Jforfce(.-The above notes will suggest 
the best methods of culture for market, and pro&t will 
depend largely upon the selection of varieties suited to 
the needs ot the trade, and the use of pure and well- 

3. Praf tor Canning.-Tbe quantity ot Peas canned, 
and the popularity of such goods, lias been largely In- 
creased by the use of the machines known aa vinera. 
In the use of which the vines are cut when the green 
Peas are In the best condition for use, and fed into the 
machine, which by a system of revolving beaters and 
cylinders aeparatea the green Peas aa effectually as a 
threshing machine does those which are ripe and dry. 
Aa the vines will begin to heat and spoil within a few 
hoars after cutting. It becomes essential to gat them 
through the viner and the Peas Into the cans the same 
day they are gathered, and the canned Pea* oome M> the 
table fresher and better la quality than from most of 
the pods obtainable in market. When grown for can- 
ning or tor seed, Peas are usually sown broadcast or 
with grain drills and no farther culture given, though 
the crop Is Improved by a judicious use of the roller 
after sowing and a weeding barrow just after the plants 

4. Varielieii and Iht Onwiing ef Seed.— There are 
tew vegetables In regard to which there is greater dif- 
ference in tastes as to desirable qualities. To aoma 
people tenderness is tbe most essential quality ; to 
others sweetness, while still others care most for a rich 
flavor and msrrow-Iike texture. Varieties have been de- 
veloped to meet all these wants, as well aa those vary- 
ing in growth from 6 Inches to 6 feet in height and ot 
great diversity In the size, form and color of the pods. 
In this vegetable the quality and purity of tbe seed 
used la ot great importance, for every "mess " of Peaa 
consists of the product of many seeds, and as the pods 
are so near alike l^hat It Is Impracticable to separate them 
In gathering, the product of a single Inferior seed may 
injure the entire picking. Again, Peas grown for seed 
return a very small fold, very rarely as much as 20 and 
more ofton less than 5 times the seed planted ; so that it 
is Impracticable for the seedsman to oITer his customers 
seed grown direct from the seed of individually selected 
pluntK. aa can readily be done In the case of tomato. 






n tenacious clay soils, the seed should b< 
an inch ot the surface. 

All the ganlen varieties, it planted in the way suir- 
gesled, will give a fair return without trel Using, but 
those growing over 2 feet high will do belter if sup- 

Crted. There is nothing bettiT for this purpose than 
iisb, but this Is not always availnhle, and the vine* 
can be well supported by driving nliike.i 2-4 inchfs 
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Elanter more dependent upon the ability and' honesty of 
is seedsman. 

Some of the most distinct types of the hundreds of 
Yarieties of garden Peas are: 

(1) The earliest kinds, such as Alaska and First and 
Best, which produce early-maturing, comparatively 
small pods filled with Peas of rather low quality, on 
vines about 2 feet high. 

(2) A long list of dwarf -growing sorts like American 
Wonder (Fig. 1656) and Premium Ctem, which produce 
small- or medium-sised pods generally crowded with 
Peas of fine quality on vines ranging from 6-18 inches 
in height. 

(3) A large class like Strategem and Heroine, which 
produce very large pods containing large, rich-flavored 
Peas on thick, heavy vines growing 18-30 inches high. 

(4) Lastly, there are the taller growing sorts, like 
Telephone and Champion of England (Fig. 1658), which 
yield large crops of large- or medium-sized pods on vines 
growing from 4-6 feet high. 

In addition to the above-named sorts grown exclu- 
sively for use as green Peas, there are a number of kinds 
with hardy, vigorous, tall-growing and usually branched 
vines which produce in great abundance smooth, hard 
Peas which are used when ripe for split Peas or other 
form of **soup stocks" or for stock-feeding; though 
some of them, like the Marrowfats and the *^ Turkey " or 
French Canner, are quite extensively used for canning, 
most of the celebrated Petit Pois of France being put 
np from the last-named variety. In field culture for 
stock the ground should be made ready in the fall and 
the surface simply "fined" with a cultivator, disk or 
gang plow in the spring. As early ,as the surface can 
be got into good condition sow broadcast, carefully cov- 
ering with a gang plow or disk harrow, from 13% to 3 
bushels of seed to the acre, according to the variety 
used; or they can be put in rows better with an ordi- 
nary grain drill, provided it be of a pattern with the 
.feed so arranged that it will not crack the Peas, many 
a poor stand being due to the seed being injured by the 
drill. It is generally an advantage to roll siter sowing, 
and in some cases a weeding harrow can be used to ad- 
vantage when the plants are an inch or two high. The 
erops should be harvested before the vines are so ripe 
that the Peas will waste by shelling, and it can be done 
by pea harvesters, which are attachments to ordinary 
mowing machines, or cut and ** rolled " into windrows or 
bunches with a short scythe. They are easily threshed. 
The ordinary yield is from 20 to 60 bushels to the acre. 

W. W. Tbaoy. 

ttA. Evmrlastiiig P.. Lathy rus latifolius. Glory P., 
Clianthua Dampieri. HoAiy P., Pigeon P., CajanuK 
IndieuB, Scurfy P., Psoralea. Bweot P., Lathynis odo- 
ratus and Sweet Pea. 

PEACH. Plate XXVI. The Peach is essentially a lux- 
ury. Its cultivation is attended vrith much risk. The 
areas in which it can be grown with success are scattered, 
particularly in the northern states. The Peach is tender 
to frost, and the liability of the buds and blossoms to 
Injury constitute the greatest risk in the growing of the 
fruit. Strangely enough these risks of frost are greater 
in the South than in the North, because the buds are 
likely to be swollen bv the "warm spells'* of the south - 
em winter, and to be killed by sudden freezes. In the 
northeastern states the Peach areas are determined 
ehieflv by mildness of winter temperature. They lie 
near large bodies of water, in which places the tempera- 
ture is considerably ameliorated. In close proximity to 
the seacoast the winds are usually too strong to allow 
of the growing of Peaches, but some distance inland 
and on the margins of the Great Lakes and other inte- 
rior bodies of water, the fruit may be grown without dif- 
ficulty. While Peaches are grown over a very large 
range of country in the United States, still the great 
commercial regions are relatively few. One of these re- 
gions lies in proximity to the southernmost members of 
the Great Lakes, particularly along the southeastern 
part of Lake Ontario in New York and Canada, along 
the southern shore of Lake Erie and on the eastern 
shore of Lake Michigan. In this latter belt, known an 
the Michigan "fruit l^lt," the Peach reaches its highest 
northern limit in the eastern states, being grown with 



profit as far north as Grand Traverse, on the 44th parallel. 
Another large area begins near Long Island Sound, in 
Connecticut, and follows the seaboard as far south as 
the southern part of the Chesapeake peninsula and ex- 
tending approximately one hundred miles inland. In 
the southern Atlantic states there is another commer- 
cial Peach area, comprising the upper lands of Georgia, 
Alabama and adjacent states. Farther south than this, 
where the soil does not freeze to the depth of the roots, 
the root-knot disease, cause<l by a nematode worm, is so 
serious as often to interfere with the raising of the crop. 
In this southern pari, also, the old-time varieties of 
Peaches do not thrive to perfection, but some of the 
Chinese types are now giving good satisfaction. Another 
large Peach-growing area lies in southern Illinois, extend- 
ing westward across Missouri and into Kansas. Eastern 
Texas has also developed a large commercial peach-grow- 
ing business. Part of western Colorado is now becoming 
known as a peach country. Nearly the whole of Cali- 
fornia, except the mountains, is admirably adapted to 
the Peach, and the fruit is grown there on a large basis. 
There are isolated places all over the United States in 
which Peach growing is profitable, but the above outline 
desigrnates the areas of largest commercial importance 
at the present time. 

In regions that are too cold for the normal develop- 
ment of the Peach, the tree may be grown with some 
satisfaction by laying it down in winter. For this pur- 
pose the tree is usually trained with a thin or rather flat 
top so that it will lie upon the ground when the tree 
is bent over. When the tree Is to be laid down, earth 
is dug away from the roots on one side, the ball of 
earth which holds the roots is loosened somewhat, and 
the tree is bent over until it reaches nearly or quite the 
level of the ground. It may remain in this position 
without covering, being protected by its proximity to 
the earth and by the snow which drifts into the top; or 
sometimes the tree is covered with litter or even with 
earth, —if with litter, care must be taken that mice do 
not nest therein and gnaw the trees. 

Although the Peach has many forms, it is all one spe- 
cies, Pntnus Persica. See Prunus. It is probably na- 
tive to China, but it has been in cultivation from the 
earliest times, and it came into Europe by way of Per- 
sia, whence the name Persica, and also Peach. From 
this Persian-European source have come the common 
Peaches of the United States. These Peaches do not 
thrive well in the extreme south, however. In more re- 
cent years introductions have been made directly from 
China, and these types, of which the Honey (Fig. 1661) 
is the chief example, thrive well in the far south. Still 
another type of Peach, which is hardy and productive 
in the South, is the Indian type sometimes called the 
'^native peach." This is probably derived from the 
Peaches which the early Spaniards brought into Nort^ 
America. It has run wild over a wide range of country 
in the South. As early as 1812 the botanist Nuttall 
found Peaches growing wild as far west as Arkansas. 
Still another type of Peach is the Peen-to, or the flat 
Peach of China. This is adapted only to the extreme 
southern part of the country, thriving well in the north- 
em part of the citrous belt. It is much too early -bloom- 
ing for even the middle south. It is a very early Peach, 
much flattened endwise, so that it has the shape of a 
very flat apple. ( Fig. 1660. ) It has been described as a 
distinct species, Prtmmt platycarpa^ but there is every 
reason to believe that it is only a modifled form of the 
ordinary Peach species. Price (Bulletin 39, Texas Ex- 
periment Station) divides all Peaches which are known 
in North America into five general groups: (1) The 
Peen-to or flat Peach race, comprising the variety known 
as the Peen-to (Fig. 1660), and also the Angel and 
Waldo; (2) the South China race, with oval, long-pointed 
fruit with deep suture near the base, represented by 
the Honey (Fig. 1661); (3) the Spanish or Indian race, 
with very late, yellow, firm, often streaked fruit, repre- 
sented by various southern varieties, as the Cabler (Fig. 
1662), Columbia, Galveston, Lulu, Texas and Victoria; 
(4) the North China race, with large, mostly cling or 
semi-cling fruit and very large, flat leaves, represented 
by the Chinese Cling, Elberta (Fig. 1663). Mamie Ross, 
Smock and Thurber ; (5) the Persian race, including 
the common varieties of the mid-country and the North, 



u Crmwford (Pig. 1061). OldmiiOD. Salwav, and the 
like. The varieties of Peaehaa are msD]-, alltiouKh less 
DumerODS IhBD tbose of ftpples. An Inventory of 73 
CBUloguei of American nuTBerymeD, in 1900, ahowed 



□ Peach < 



<H). 



handsome aa Ihe dwarf floirering almond, and they are 
more showy becaoBB of the greater size of the tree. 
These double-flowered Tarieties have never become 

apring frosts, depredation of borers, and the short sen- 
Peach are naturally variable in both alse and color. 
Peach -growers are aware that there are amall-flowered 
and large - flowered varieties. The character of the 
Bower ia as characteristic of the variety as alze or color 
of fruit Is. Fig, 1666 shows two eitremes. The Craw- 
fords are amatl-flowered ; the Alexander and Amsden 
■re large flowered. 

Propagation.— Tbe Peach la always propagated by 
roeane of seeds. The first year the seedlinga are 
budded to the desired variety. The seed is planted on 
the first opening of sprlne in rows far enough apart to 
allow of horse tillage, and the seedH are dropped every 
C to S Inches in the row. These seeds should have been 
kept moist during the winter. Usually they are piled 
out of doors, being mixed with sand or gravel, and al- 
lowed to treeie. The shells are then soft when plant- 
ing time arrives and many of the pits will be split. 
Then it will not be necessary to crack the pits. In the 
northern states the trees wilt be ready for budding in 
August and early September. The buds are set close to 
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grown In the North. If, however, they 
itand the Drst winter, they should make aa good 
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PEACH 

It may be more Juicy, Tbe soil In the great Peach sec- 
tions of Hlehlgan and Ihe North Atlantic region Is light 
and loose. On heavy lauds the Peach is likely to grow 
too late Id the fall and to make too much wood. TLe 
fruit is usnally somewhat lower in color and tends lo 
be later iu ripening. The low color may be corrected, 
however, by planting the trees far apart, and by pmn- 
lug to open lops t4 admit the sun. 

Since the Feach blooms very early and the flowers 
are liable to he killed hy late spring frosts, it Is Import- 
which the orchard is ' ' ' 
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1 the bloom, 
bodies of water, late spring frosts are 

water equalises tbe climate and adjacent areas do 
warm up so quickly in the spring. This la partleuli 
true along such large bodies of water as the Oi 
lAkes. In interior places it la well lo choose a nortb 
'her backward site, on which place tbe ti 
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very likely to be cuugbt hy late spring 
frosts because tbey bloom too early. It is usually better 
In such cases to plant the trees on tbe norih side of a 
building. 

year from tbe bud. The distance apart varies with dlf- 



the following spring. The year succeeding the bud- 
ding, tlie bud should make a tree 3 to 6 feet In height, 
and at the end of that season It Is ready for sale; that 
Is, the tree Is sold when it is one season from tbe bud. 
In the southern states. Peach seedlings may be large 
enough to bud In June or early July of tbe year In 
which the seeds are sown. The buds will then grow 
that season, and the trees be ready for sale that tall. 
That is, tbe whole process is completed within [he space 
of one season. These "Jmiebudded trees"»re popular 
In (he South, but they have never become thoroughly 
established In popular favor In the Norih. They are 
very likely to be Injured hy t*-- "— ' — ' -' — "- 



as others. For the details of propagation, see 1 
on Grallage In Vol. II. 

Soil and Planliinr—TJn! Peach will thrive 
any soil, providing the climate and sii» are i 
The best Peach land, however, is thatwblch is 
sandy. On such lands the Pencb develops It 
color and Its richest flavor, although on heai 



1661. Cabler Peach tX'A)- 

fersnt soils, dilferent parts of the country and with dif- 
ferent growers. The standard and maximum distance 
is twenty feet apart each way. If trees are planted at 
this distance, they may be tilled with ease, and headlng- 
in may not be necessary. Many growers, however, plant 
closer than this with eacellent resulta. By giving extra 
good tillage and fcrlilizlng tbey force trees lo bear young, 
and by Ihe time the trees begin to crowd the orchard 
has paid tor ilselt, and some of the trees may be re- 
moved. Whilst this practice may be advised In special 
cases, the case depending on the energy and ability of 
the owner, it Is not to be odvitied for general purposes. 
Titling aad /"(Wi/iiijio.- Having selected Wa land 
the Peach-grower must look with tbe greatest care lo 
the cultivation end ferllliilng ot the orchard. Feach 
orchards should not be cropped after the third year; and 
If they are planted on sandv lands, and particularly if 
get less than 20 feet apart, they should not be cropped 
from the time they are set. Very frequent stirring of 
the surface soil from May until August, and thereafter, 
- perhaps, a green crop which shall he plowed under the 
next spring, is the best general plan of tillage. Nevrr 
seed down a I'eoch orchard nor sow It to grain. If there 
Is any fruit that should never he neglected. It is the 
Peach; and this is why careless men do not succeed 
with it, and why so many of (he orchard- produce only 
debts and discouragement. But it is easy to produce an 
overgrowth on strong lands. The trees grow to a great 
siie during the first few years, their tops are full ot 
h^.vv Icnves and the foliage holds very lale In the fall. 
r tnrdily and In s 
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It Is loo fltioDg: for the Peach. The seoood trouble mfty 
be the too free use of barn muiDreB or other nitrogenoua 
rertlllierB. or too ImCe tillage In the fall. 

The kejiDote to the proper fertillzlDg of Peach 
oroharda la liberal uie of potaah and phoBpfaorle acid 
and eparing use of nitrogen. Ashes, muriate of potash. 
bone fertUiiers, — these are some of Uie beat ferllliHra 
for Peach trees. Tillage, with green manure crops at 
the end of the seasou, roa be relied upon lo fnmlab the 
nltrogsn In most Inalances; aod it Is eveo possible lo 
plow under too much vetch or crlmaon clover In the 
eonrae of fears. Peaches which overgrow are llkelf to 

Pruning Peach TVeM.— The methods of pruulng Peach 

luologiste. The dlfferenaea of opiDioD turn chiefly about 
three practices, — short trunks with rnpidly aaceodlDg 
branches; high trunks with more horliuntal braoehes; 
and shorteniug-ln or headlug-back the annual growth. 
Eaoh of these three methods has anient adTopates and 
opponents. It Is probable that each system has dlntlnct 
merits tor partloulsj oases. The nature and fertility of 
the soil are often the dominating factors in these oppos- 
ing methods. A system of pruning which fits the alow 
growth and hard wood of sandy soils may Dot be adapted 
lo the rapid growth aud heavier tops of trees on atrong 
■oils. tig. 1667 shows what Is believed to be, In gen- 
eral, the beat method of pruning PsMh treea on aandy 
or what may be called Peach soils. It la the natural 
method. The tree Is allowed to spread its top at will, 
with no headlng-ln. The foliage la comparatively light 
and does not place great weight upon the bmncbes, and 
the trees, on such lands, do not grow quickly to such 
great ilse ai on heavy lands. This method of allowing 
a tree to moke Its natural top Is the common one in the 
Chesapeake peniusnla (Fig. 1668) and In the Michigan 
Peaeh belt {Pig. 1669). It will be observed, alio. Ihat 
the pictares show trees with short tmn 
branches. It la a prevalent opinion that 
more likely to split with loads of fruit than thoi 



on either side o( a slender leaf-bud. Theae boda show 
pliiinly as early as August, and usually still earlier. At 
that time tbey may be distinguished by the triple leaves 
growing at certain nodes, as In Pig. lfiT2. When the 



and fork 
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■o split 
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same height, thus making a t 

prticBution. the crotchy trees i 

than the others, \ "-" "' 

of top, unless the 

branebes of the high-topped I 

a load of fruit with less ease than the more upright 

branches of the other style of trainiog. This danger 

of breoklag is greatly lessened if the fruit Is properly 

this seems to be an advant«ge. One is often surprised 
at the thinness of top in the best Peach orchards of 
MIohigaaand Delaware. In such tops, the Peach should 
color better, and it Is reosouable to expect leas trouble 
from fungi. 

Yet there Is much to be Mdd for the high-topped trees. 
They are more easy to till and It is quite as easy to pick 
their (mit; and there Is less tendency to make long and 
sprawling branches as a result of careless pruning. On 
rich laods, It Is perhaps the better method. And here 
Is the chief reason for headlog-back In {he North. - 
tbe necessity of checking the growth and I 
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ve fallen, the twin fruit-buds, with tbe leaf- 



appear 



1 in 
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Fig. 167:1. Not always do the two buds develop: o 
"' :m may be aborted or Injured so that a single Bower- 
i and a leaf-bud stand together. These Sower-buds 
I home on both the strong terminal shoots end on 
! weak growths In the interior of the tree top. Tbe 
lits in the Interior of the top ore for the most pert 
ir; therefore it is good practice to remove the weak 
lots on the inside of the top, thereby thinning the 
fniit and allowing the energy of the tree to go to the 
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fruit n 



ves tbe annual 
e borne some 



tern of pruning, therefore, which r 
growth thins the fruit. Headlng-bacK rni 
be a thinning process. The fruit-buds  
distance below the tips of the thoots, however, »au un- 
less the headlng-ln process Is somewhat severe, there is 
little resuIMn thinning the fruit. 

Thinning the Fruif.— There Is very general neglect 
in tbinning the fruit. It should be a rule that no two 
Peaches should stand closer on the seme branch tban 
five or six Inches. No work of the orchard pays better 
tban this thinning, either In tbe price which the remain- 
ing produce brings in the market or In Ihe vital energy 
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lady thinned should bear every year, ban 
from winter or spring frosts. Growers sei 



■ring li 



uries 



Whether onu shall head-in his" 

it is generally unnecessary. Iiut It may be a good prac- 
tice when trees make an over-exuberant growth. This 
beodlng-ln Is usually done In the winter, from a third 
to half the annus! growth being removed. 

Heoding-lD the branches always tends to make a thick- 
topped tree. The best growers usually Eire much alien- 
tlon to cutting out the small unprofltalile wood from the ' 
centerof tbe tree (compare Kigs. 1670,1671). This labor- 
may be greatly Increased If heading-in Is practiced. If 
not peralstentty thloned of the inner growths, headed-ln 
trees tend to produce fruits of lighter color and ot later 
ripening. Many orchards have suffered from Iwlg- 
bllght in these central shoots. 

■Rie pruning may he mode a 
fruit of Ihe IVarh Is Iwmo on t 
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that the work is more easily done li 
In September. The thinning shouiu t 
the frnit is the else of the end of oi 
by this time the "June drop" has oci 



June or July than 



Peaches can be readil; seen wad handled. The fruit 
from well-thlaned trees UBuslly Bella for twice as much 
1 that from overloaded trees, and the vigor of the 
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has the satlafocClon of selling a snperior product. 
There are two rules for the worltmsn to observe in the 
thinninK of fruit: <!) removal of injured or inferior 
fruits; (2) allow no two fruits to stand closer together 
than the distance which hsB been decided ou— say about 
six Incites for Peaches. 

Marketing. -it growers are negligent in thinning the 
fruit, they are too often tH^sitively carelesH in marketing 
it. Even in years of low prices, boneally and tastefully 
packed fruit brlugs good prices. The handsame bones 
of California Peaches, contalnlnit: 60 wrapped fruits, will 
sell readily for (2 to «4, whilst home-grown fruit sells 
for 25 to 75 cents a half bushel; and yet the tatter may 
be the better by the time it reaches the consumer. 

There are several faults with common methods of 
baDdling Peacbes. The packages are too large. The 
fruit is not (traded and selected; in fact, it is not well 
grown. There are often no wooden covers on the bas- 
kets, and. as a consequence, that part of the package 
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which should look the bei 

and crushed. In observi_„ , 

quite half the packages are not full when th at 

the salesman. The Peach is a desaert fruit and h 
command a fancy price. Therefore, it should b ac 
in dainty baskets, and the packages should be s d w 
the fruit. Peaches In bushel haskcts is a conlrad 
of ideals: the bushel package In for apples, p oe 

In New ,TerBey and Michigan the staple Pear ac 
age has been the tall, wide. topped basket. Of la 
however, different forms of the Climai basket ( Pig. 167< ) 
have come to be popular, and in some partn of the country 
they are used exclusively. Tbe fruit always should he 
packed after it la picked, the best grade being carefuEly 
placed in the packages by hand. 

Peach are the borer and curculio. The borer usually 
works In the crown of the tree near the surface of tbe 
ground. The borer Itself is the larva of a wasp-like 
moth. It is an annual insect, completing its life-cyclo 
within a twelvemonth. The eggs are laid in nummer. 
By October, in most parts of the country, the larva 
Is large enough to be detected. In September or OctO' 
ijer. therefore, it is well to grab the trees. The earth 



is discovered in the bark 
or gum is exuding, the bark is cut away with a knife 
until the grab is discovered. Not all the grubs can 
be detected at any one grubbing. It is well to go over 
the trees again the following May or June, to catch the 
large grubs before they pupate. The grabbing of trees 
may aeem like a laborious operation, but it Is not ex- 
pensive if done frequently and thoroughly. It does not 
compare with pruning in cost or labor. It Is the only 
sure and satisfactory way to avoid injury by borers. 

The curculio attacks tbe fruit. Soon after the blos- 
soms tall the small weevil or beetle, which resembles 
a pea-bug. lays its eggs in the fruit; and from these 
eggs a grab soon hatches, and the Peach becomes 
wormy. The eggs are laid during a considerable period 
— from two to four weeks— depending on the location 
and the Beason. The insect is more or less dormant In 
the cool of the morning and will drop when the treo 
Is jarred, and this allows the peach-grower a chance of 
catching it. A large sheet, covering the spread of the 
top, is laid under the tree and the tree is jarred quickly 
two or three times, when the curculio falls, and it in then 
picked from the sheet. There are various apparatus for 
catching the curculio, all working on the above principle. 
One of the beat of these is a 2-wheelcd rig, something 
like a wheelbarrow, which carries a large canvas or 
muslin hopper. There is an opening In the hopper op- 
posite the operator, to allow tJie hopper to be wheeled 
under the tree so that the trunk may stand near the 
middle of the machine. When tbe machine is in place, 
the operator gives the tree two or three quick thumps, 
and the Inaecta drop. Usually, there Is a tin or linc 
receptacle at the apex of the hopper into which insects 
may be shaken. This bugging operation is begun early 
in the morning, usually by Hve o'clock. The first explo- 
ration with the bugging-mochlne Is made within a week 
after the blossoms fall. If insects are found the opera- 
tion is continued. If the Insects are very abundant the 
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t it n 



ary to f 






plantation only two or three times a week. The 1 
is continued as long as the insects are found fnVutn'- 
cient quantity to do much damage. Two or three weeks 
will usually cover the egg-laying season; but sometimes 
the catching must be continued even longer than thi^. 
This hugging is a laborious operation, bat it is the only 
snre method of combating the curculio. The work can 
be made much more easy and expeditious if the ground 
Is hard and Arm, to allow the machines to ije wheeled 
read It is well, therefore, to till the orchard as early 

as p ible, and if the ground Is very soft to go over it 
wi h a slicker or other compacting implement juat l>e- 
f re he bugging operation begins. After the curculio 
tch g is done, one may Ijegin the thinning of the 
fru All Peaches which give evidence of having been 
attack d by the curculio are then pickeil ; this is an Im- 
porta means of keeping the peat in check, 

(lies. — The Peach la subject to many insidious 
d ipllcable diseases. Of these the worst is yel- 
'a distinct disease. It Is not a 
s of all ages and In all 
d ons of vigor, seeming to have a preference for 
b hat are thrifty. It is incurable, and its terral- 

s always fatal. It Is communicable from tree to 
The means of communication Is unknown, bul It 
n spread through the soil, it probably does not 
ngi te in the roota, it is evidently not conveyatl 
ro Hower to flower, and it is probably not transferred 
by means of pruning tools. It may be disseminated 
by buds, even by those from branches that do not yet 
show signs of the disease. The one unmistakable 
symptom of yellows Is the red-apotted character of the 
frait. Tbe flesh Is commonly marked by red lines or 
splashes beneath the spots. These Peaches generally 
ripen prematurely, and in the second year they arc 
nsually smaller and often more tatty than the normal 
fruit. The second ayraptora to appear— or the Brst in 
treea not Id frult-is the "tip" growth (Fig. 1675). This 
is a short growth starting from the upper or terminal 
buds, usually late in the season, and is characteriieil 
by narrow stiiT yellowish small leaves which stand at 
nearly right angles to the shoot. Sometimes these tips 
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appear late in autumn, atier lb« leaves have fallen, or 
Id spring before normal growth begins. They are often 
Bret seen upon the endu uf watersproutH. Thia "tip" 
growth Is gometimes little ]>ronoiuiced, and then only a 
practiced eve will detect 
it. The third inarlt of 

iDg out of sienilnr stilT- 
.J leaved yellowish shoofB 

i ] from the body of the 
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to die, these shoots may 

tufts. These symp- 

wholly absent in this 

IWT. state throughout the en- 

The Mlcblsan v—a-lann tree, lire course of the dis- 

Id its Bnal stage, the yeilows Is marked by small and 
■lendur growth of all new wood, smali. narmw, yellow 
or reddish foliage, and occasionally by a great Jini- 
fasion of slender and hranchy growuis in the ceuter of 

yekra from the first visible attack, sometimes sooner. 
The yellow and stunted condition following neglect or 
the work of borers— both of the common borer and the 
pin-hole borer— is often mistaken (or yellows. Ei- 
termluatloD of all affecteil trees- root and branch— Is 
the only method of keeping the disease at bav. This 
work should be done vigorously and tborongbly. The 
entire community should unite. Trees may be set in 
the places from which the diseased trees are removed, 
without tsar of contamination. The cause of the diaease 
Is wholly unknown. Almost ererj- ancribed cause has 
been disproved upon careful Investigatlou. Even when 
the cause ihail have been discovered, the remedy will 

Erobabiy remain the same- extermination. The disease 
as BO uniform preference tor varieties, soils, climate, 
nor methods of propagation or cultivation. No fertilisa- 
tion of the soil will cure the disease or check Its spread. 
The disease sometimes attacks the almond, apricot, and 
Japanese plum. Yellows has been recognised for 
about a century. It is peculiar to North America, and 
is generally dlFitributol north of the Oaroiinas and east 
ot the Mississippi. For more specific information on 
Peach yellows, consult the writings of E. F. Smith, 
published by the V. S. Dept. of Agric. 

Rosette is a very seriouB disease of Peach trees In 
the Houthem states, eharactertied by dense rosettes 
BT bunches o( foliafce on the young shoots. It soon 
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proves fatal. The cause is Duknown. The remedy i- 
to exterminate the trees as soon aa the dlHea^e appearH, 
The leaf curl has been the subject of more conrem 
amongst Peaoh-growBrs <luringthe past few years than 
any other disease, except the yellows. It has a decided 



preference for some varieties, partiealariy those with 
iBige, soft and dark«;olored leaves. It is also Influ- 
enced greatly by the season, although It is rarely wholly 
absent. A moderate attack does not perceptibly injure 
trees In full vigor. In many cases, however, the 
larger part of the leaves fall from the tree in June, and 
the fruit, doprived of nourishment, may also tall. Leaf 
curl, the cureulio and lack of pollination are the chief 
causes ot the "June drop" ot Peaches. The leaves 
"curl," or become puckered, early In the season, and 
soon die. Experinienls have demonstrated that a thor- 
ough spraying with fuil-strengtli Bordeaux mixture just 
before the buds swell Id spring Is very nearly a spe- 
cific. If long-continued wet weather fcillowK, it may lie 
advisable to spray again, when the petals have fallen, 
with Bordeaux mixture, consisting of 2 pounds ot cop- 
per sulfate, 2 pounds of quiuk-linie, and 60 gallons of 
water. If ilie weather of April and early Hay is warm 
and dry, this seconil spraying will l>e unnecessary. Fur 
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20, Dlv. Vcg. Phye. and Path.. I". S. Dept. Agric, 1900 
(pp.30*). 

"Little Peach" is a recent dlaeasu which has appeared 
in Michigan and western New York. It Is ordinarily 
rharacteriied by tbe Peaches remaining small and hard. 
the trees losing vigor and the leaves becoming small. 
After a tinie the tree dies. It seoms to spread when 
once established In an orohard. Tbe cause ot the dim- 



ctilty is quite nnknown. By some It Is thought to be 

due to a root fungus. Others have associated It with 
dry seasons, the lack of fertility In the soli, ovcrboarlng 

ance, however, of being a distinct disease. No remeily 

and hum them as if they bad yellows. Some growers 
think that they can overcome the disease pariially or 
wholly by liberal applicatione of nitrogenous fertilizers 
and hy extra attention to tillage. All these questions, 
however, yet remain to be demonstrated. 

Fruit-rot and twig-blight, due to the fungus JtonlIJa 
frucligena, is a serious disease of Peaches. The rot- 
ting ot tbe early Peaches on the tree is too familiar to 
need deecription. but it Is not generally known that tliiu 
decay Is not a normal process and peculiar to the va- 
riety, but Is caused by a distinct fungous disordrr. 
Very often these same trees that show the fruit-rot have 
the young growth blighted, ss if attacked by something 
like pear-blight. This death of tbe shoots is duo to tbe 
name fungus that causes the fruit to rot. The decayed 
Peaches sometimes dry up and bang on tlie tree, and be- 
come a prolific source of infection for the coming year. 
ThpKe mummified Peaches can be found in orchards all 
over the country, even, in many eases, a year following 
the attack. They ore likely to be most abundant in the 
center of the top, and the funguaotten kills tbe twigs that 
bear the diseased fruits. The same fungus attacks the 
cberry and plum. Prof. F. I). Chester, of the Delaware 
Experiment Station, found tiiat the fungus sometimis 
destroys the flowers in spring, and this Injury muy 
pass for the effects o( frost. He also found that thor- 
ough spraying with copper fungicides greatly reduced 
the injury. His advice for the treatment of the dis- 
fuHp Is as tullows: (I) Qalher and bum all mummiiled 
fruit. (L'l Eariy in the xpring, before the fruit-buds 
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b«?jn to swell, spray the tre«a with a solution con- 
iunlDg 1 pound of oopper sulfate to 25 oillona of 
water. (3) Ab Boon u the fruit-buds begin to swell. 
spray the trees with Bordeaux mixture or oopper car- 
bonale. Follow thla by another spraying before the 
buds open. (4) As Boon as the fruit xhall have reached 
full sUe, make a third applipaliou. This may be fol- 
lowed by two or three spplicaliooB at intervals i)f five or 
BSTen days during the ripening period. It will proba- 
bly not be often neceEssry to make more than one late 
applioatioQ. Thorough thinning of the fruit Is a good 
preventive of the spread of the rot. 

There are no up-to-date American books on the Peach. 
Three works have been publtBhcd: Fulton's "Feach 
Culture," 1S70, new edition, 1889; Rutter'g "The Culture 
and Diseases of the Peach," HarrisburK. Pa., 1880; 
WUIeoi's "Peach Culture, " Brldgelon. .V. J., 1880. 
There are several excellent experiment station bulletins 
on the Peach. See also, Piti's "Southern Apple and 
Peach Cnlturist," and Blaok'B "< Cultivation of the Pfwh 
and ths Pear on the Delaware and Chesapeake Penin- 
■'^■■" L. H. B. 

PiAOH CtJi^DBK ra THB SocTH (Pig. 1677). — Peachcs 
har« been abundant in the noutbem states since the very 
earliest settlement, the so-called Spanish varieties be- 
ing first distributed by the early settlen in Florida, and 
to this day, all through the South Atlantic atWea the old 
"SpanlBh Blood." or "Tinsley" Peach, is spoken of as 
one of the choice fruits of the earth. From time to time 
all the improved varietlea were scattered through the 
South by the more progreBsive hortlcnllurlats and nur- 
sprjmen, and these and their soBdllnga were abundant 
on nearly every plantation. The South bping strictly 
an agricultural country, there was little chance far com- 
merclnl Peach culture until along between 1870 and 1875, 
when the Introduction of a numl>er of new extra-early 
varieties of the Alexander type, seedlings of Hale and 
Rivers, gave such bright, showy Peaches the latter part 
of May and early June that attemptH were made to 
market them at a profit In our Northern cities. 

A lack o( quick, through railway - express service 
caused them to be three and (our days on the way, and 
usually to be delivered In bad order. Occasional lots, 
arriving in (i^r to good condition and selling at from 
|12 to ^0 per bushel convinced a few of the shippers that 
the extra-early Peaches of the South were appreciated at 
the North , and persistent efforts were continued to get 
them to market in sound condition. Every conceivable 
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d thIck-topiHd Peach tree. 



style of shipping package was ust 
fruit placed between layers of cotton, exc ei'iur, |iaper. 
etc., and sent by express or stesmer. — and all brought 
about the same returns, "Arrived in boil order." Onlv 
oceaslonal lots paid a proHt. Finally, bpnvy refrigiTatnr 
lioxesthat would hold about 6 bushels of fruit Inpnckagei-, 
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and BHuiBclentquantity of ice, with strong caster wheelH 
under them so they could be trundled in and out of freight 
cars, were utilised to bring Peaches north by Savannah 
and Charleston steamers; and by re-lclng on tbe steamers 
much of the early fruit come throngh in good order and 
sold at such satisfactory price!' an to encouraci; Uie 



sending of the large midsammer Peaches 
the same way, and the -'---^ ' — ^ — 

chards and the (urthe 
and varieties best suited to' long shipn 
The perfection of the refrigerator cai 
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for fmit trans- 
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lines Into great through routes of transportation, and a 
full appreciation by their managers of the importance 

the originating of the Eil>erta Peach by Mr. Rnmpb, 
were the flnal factors In rapidly developing the great 
commercial Peach Industry in Georgia, and Its smaller 
counterparts in S. C, Ala., Hiss., Ark. and Texas. 

The year 18BB saw the first large Peach crop success- 
fully harvested and marketed. Profits were large, and 
being reported in the press many times greater than they 
really nerc, !<tlmulated much planting by tbose entirely 
unfamiliar with fruit culture, and with no special love 
for it except the money that might be made out of It. 
Cheap lands and the abundance of good, low-priced 
labor were encouragements to extensive plantings. In 
nearly every state of the South, land In vast tracts 
suiUble for Peach culture may be had at fnim 93 to 
(10 per acre, and labor from sun to sun at from 10 to 60 
cents per day. Along the Atlantic and Oulf coast, vary- 
ing from one to two hundred miles inland, most of the 
land being low and flat, early blooming, followed by 
spring frost, makes the Peach industry too nncertaln to 
be profltalile. The hill lands in western sections ofAt- 
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la really the Peach country of the South. Fort 
Valley and Marshollville. the great Peach centers of 
Georgia, though on tablelands about two hundred roiles 
from both ocean and Gulf, and at an elevation of a 
tittle over BOO feet, are not In what might strictly be 
called the hill country, being just below the southern 
edge of it. In thi.'i section of Georgia, most of the Peacli 
orchards have been planted on old cotton-land, much of 
which has l>een in cnltivatlon a century or more, and 
while the surface-soil Is worn and poor, down deep in 
wrapped the red clay soil underlying the 6 or 8 Inches of sandy. 
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s grow when once 



of fertility from the way Peach ti 

started and a reasonable amount ot cuuore is given. 

A majority of the orcbonllBts, who are cotton-planter 
as well, plant second- and third-class yearling trees, o 
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clue Hiuall June -budded treeH uiy tioie from Octotwr to 
Msreb ; opening (urroirB lor the trees knd croBR-eheok- 
iDg the rows IS to 22 teet apart ; later plavlng this land 
and pEanting It In cotcon, ooniinulng It for three and 
often four years. Two to four hundred pounds of Jow- 
frrode fertiliser la applied in driils for Ibe cotton and 
usoally very thorough culture Rlren; trees are BllDwed 
to groiT at will, their culture being Incidenlul to (he 
cotton crop. In such orchards very little if any pruning 
ia ever attempted. After the trees become bo large as 
to drive out the cotton, one piowinK ia given in winter, 
then anything from fairly good culture to none at »J1 

"xcmborchardH.'' that are not very profitable after six 

Speclallets, who devote almost their entire time to the 
PoMbbuBlnesH. plant their treea mostly ISxlSor IHilS 
feet and give them entire usu of the land. The under- 
atgned, being a rather close pruner, has about 150,000 
Irees planted 13x13 feet and about 175.000 pl&nted IS 
X 15 feet. 

All land is plowed deep, and aomelimei aubsoilecl 
before planting. Young orchards are given frequent 
and thorough tillage up to mid-season, when 2 or :t 
mwB of eow-peaa are drilled in at least 4 fei't away from 
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seed, after ^ 

pasture for a time. The stubble furnishes a fine winter 
cover, and is turned down at fimt plowing In February 
or March, when aumnier culture begins, and at proper 
time the orchard in again seeded to eow-peaa, across the 
former direction of the rows. Three years of this usu- 
ally bDlldB np a perfect orchard without the aid of any 
other fertlliiers, except possibly a very little about the 
trees at time uf planting to give them a atart. 

Low-headed trees are the rule, the tnuilia seldom 
branching over 18 IncbeB np, and often 8 inches to 
a foot from the ground. In one section of the writ- 
er's orehard at Fort Valley, Georgia, he has 100,000 
trees 8 years old, headed so low that In % full-crop 
season like 1900, a man sitting on the ground could 
have gathered tnlly one-half the fruit from each tree. 
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good aide shoots cut out that force Iheraselves on all 
the main stems wheu the top ia properly headed back. 
Figs. I6T8, IGT9. TheBO little side branches have given 
the writer several full crops of fruit, when without them 

Soil and climalo favor the very brightest of color on 
Peaihes In the South: qualities of the soil and the 
ig, hot summer sun give a richness and 
'eetness of tlavor superior to any other 
Btion of America, though the same varle- 

grown further North. The writer's obser- 
vation leads him to believe that there ia 
more wal«r and less of solid matter in the 
Peach the further one goes North with its 
production, and while one Ban eat more of 
Peaches ripe from the tree it 

During the past ten years, 
'y plantings by s '' 



jidowners, norther 
I corporations have 

in Ueorgia to the soi 
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Peach farm- seldom 

In fruit, more of them having from 100 i 

200 acres, while orchards all the way fro; 

300 to nearly 3.000 acres In extent are i 

uncommon sight. Samuel H. Kumph, i 

MarshallvlUe, Georgia, has more than I,0< 

acres superbly cultivated In orchard; It 

writer's orehard at Fort Valley, Qeorgli , 

has considerably more than 2,000 acres in "JS- Fralt- 

fnilt trees, 335,000 of which can be seen JL"!'^ 

from an outlook on the central packing ^f^i!^ 

house. RowBof trees IS-S miles in length ^ud ba- 

stretching away in all directions give a iwecn. 

powerful Impression of the Georgia Peacb 

Indnstry, which turns out S.500 to 3,000 car-loads of 

Peaches In the G or 7 weeks of a busy picking season, 

and yet has not one-half its planted trees In really full 

fruitage. 

Growth usually ceases early In August, and the trees 
shed their leaves the last of September, a month or B 
weeks before any frosts come. Should the fall be warm 
and wet, some fruit-buds will be forced Into bloom, whilo 
(he great majority will remain dormant until late Jan- 
nary or early February, when spring growth commences. 
The neason of full bloom is usually about the Qriit week 
in March, though It varies all the way from February 15 
to March 25, and no matter whether early or late, the 
e blooming season of most varieties covers a period 



arly 3 w 



e spring fi 



period often gives a chance for a 
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after 
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Asa rule, the close cnltlng-back at time of planting, 
anil a general sbortening-ln of the leading branches for 
the first 2 or 3 years. Is about all the pruning given, 
even in the bcBt orchards. Our own plan Is to shorten- 
In every year much of the past season's growth, and 
from the central head often cut back 2 or 3 seasons' 
growth; but under no clreamstances are any of the 
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Jack Frost Is master of the situation, 

Peach crop. Two other serious troul 

brown rot. Curcullosaro very abundant: 
In April, they keep up their destruetlv 
end of the fruiting season. When the i 
frequent thinning of the stung specli 
Ing them prevents serious harm, althou^ 
expense iB connlderable ; but In seaMcms 
moderate crops trees must be jarred daily 
culio gathered on sheets or canvas tniys ar 
During the season of lS9i, in the Hale ore 
Irees were freed from the cnrculio by jarrini 
ther day for 7 weeks. A pracftc 
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 other 500,000 trees In the 
of Georgia's Peach crop of 



The early spring months at the South aro Incl 
je pleasant and very dry. and the summer rains 
ire frequent and abundant when they do come, o 
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not set Id until the latter part of July or early Angnsl, 
Dear tbe end ol the Peach ahlpping seiuoa. Often, 
however, they begin in June, and continue tor 3 or 3 
weeks, and in tbe case of the aeasou of 1900 It rained fur 
weeks right through the main part ot the Peaeb bar- 
vest. Hot Bun between showers and the general mug- 
Kiness of a warm climate rapidly breed the monllls 
fungus, and brown rot is prevalent on every fruiting 
tree. Spraying with straight Bordeaux mixture Junt 
before the buds swell in the spriog, and once or twice 
more when the fruit is developing nith Bordeaux hav- 
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Ing an excess of lime, Is practiced hy a few, and holds 
the rot in check to a considerable extent. Besides the 
sprays In tbe Hale orchard, if rot appears, we go over 
the fruiting trees every day or two, and gather and buro 
all fruit showing even the smallent speck ot rot, and in 
this way secure much more Hound fruit than when 
only tbe spraying U practiced. Inamajorlty of orchards, 
however, neither spraying nor picking the rot is prao- 
tieed, and the loss of fruit la often from 60 to BO per 
cent of the entire crop. 

The first great crop of Qcorgia Peaches that made a 
strong impress on sJl northern markets was Id 1889, 
when the Elbertn variety by its large sise, great beauty 
and tine keeping qualities showed up so strongly for 
the flnit time as to outcliuR all other varieties. Great 
profits were made and, being reported as even greater, 
there was a mad rush to plant Elberta, and Elbcrta 
only. This was kept up until 189G-7 before it came to 
be realiied that there could 1>e too much of even a good 
thing. The ruahlne of a great volume of (ruit. no mat- 
ter how choice, into the markets in 2 or 3 weeks, before 
they had been "toned up " lo at least a. liberal supply o( 
good fruit, was a bu>iincss mistake. To remedy this 
there hae been for the past four years a htint after n 
good early variety to precede the Elberta. as well as 
later onea to follow it. Ho that while prior to IS96 more 
than 75 per rent ot the plantings were of Elberta, since 
that time not more than 15 to 20 per cent of Elberta 
have been planted. There Is a better balance of varie- 
ties, and a longer and more profitable seanon of mar- 
keting baa been ossured. A few Alexanders are yet 
planted and open the aeaaon late In May. Triumph. 
ripening a few days later, has been largely planted; it 
suffered moat from rot in 1900, and while ot good size 
and very fine quality, from its "woolly" appearance and 
early decay. It thoroughly demoraliiod tbe early mar- 
kets : and when the thousands upon thousands of Tri- 
umph trees not yet In fruiting come intfl bearing a de- 
niorallxation of early southern Peaches Is sure to result, 
that will take several weeks ot each Peach seaiinn for tbe 
markets to recover from, after better varietiea begin 
to come along. Early Rivers, coming to much higher 
eolor in the South than in centrol and northern stalea, 
has always been very proBtablc. 

The little Tillotaon, that mildews Its foliage In the 

tion of tree and fruitage in the South; the bright red 
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extra good Peaches lo find their way to market. Oi 
boro a little earlier, and Sieley and Waddell a few days 
later, are all very large and beautiful early Peaches, 
that are being extensively planted. Carman, of extra 
size and great beauty, follows a little later; while St. 
John, Mountain Rose, Thurber, Belle of Oeorgla, El- 
berta and Stump, make up moat of the rest ot heavy 
planting ; while Emma and Prances aro being most 
largely planted tocloae up tbe season from tbe ]s1 lo 
the 10th of August. Some Peaches of tbe Crawford 
type are grown all through the South, but they do not 
succeed as well as most others of the Persian strain, 
and none of the Persians do as well in the far Bouth as 
tbe North China strains, to which Waddell, Thurber. 
Belle and Elberta belong. The tiouth China Peachea, 
to which the Peen-to, Honey and Angel belong, ane- 
ceed best in Florida and close along the Gulf coant. 
While their bitter-sweet flavor is appreciated by some, 
they are not generally profitable for market. 

tn preparation for marketing the fruit crop, many of 
the large orchards have railroad side-tracks running to 
their packing houses In the orchard; refrigerator cara 
are brought South, and every available hit of side-track 
for three or four hundred miles about is filled with 
these cars. At leading nentors, refrigerator car people 
have constructed great ice storage bouses, with every 
convenience for quickly icing and re-icing cars. Agents 
of these refrigerator car companies, by frequently driv- 
ing about among the orohards and keeping In touch 
with the managers, plan to have enough cars iced up 
and cooled off so as te be ready for each day's demand, 
and bv placing an order with the railroad agent the 
night before, the orchardiat may have one or a doaen 
refrigerator cars delivered on his aide-track In the 
morning. For smaller shippers, wbo cannot load tn car 
lota, the railroads keep at all times in season refrigera- 
tor cars on siding at each station in the Peach district, 
into which any number of shippers may load ; more 
oft«n there will be a number of such cam loading at the 
aame time, so that a shipper may have a choice as to 
which market he will consign his frait. Except in tbe 
height of the season, these cars are often two and some- 
times three days in loading, and tbe continued opening 
of the car to put in small lots ot fruit prevents perfect 
refrigeration; consequently fruit from small shippers 

larger orchards, where a car can be quickly loaded and 
at once closed up, not to be opened until ready for sale 
in some nonheni market. In the Hale orchards a car 
is often loaded in an hour, and very little of the fruit 
is ever so long as two hours passing from the tree 
through Ibe assorting and packing houses to the car. 
For ten successive mornings, season of 1900, there were 
picked, gra<led and nailed up in crates, and the doom 
closed and sealed up, three car-loads before eight o'clock 
in the morning; seven o'clock and fifty-four minntes 

Only by a lively start at daylight can such work be ac- 
comptlabed. 

In some of' the smaller orchards, fruit is packed in 
crates or baskets right under tbe trees, and then hauled 
in open wagons, often without springs, to the railroad 
sintion. In others, some ot the old farm buildings are 
used as packing bouses; more often special fruit houses 
are used, their slis depending upon tbe requirements 
ot the orchards, while in style and convenience more 
depends upon the Intelligence of the orchardists and 
desire to handle the fruit rapidly in Iwst possible man- 
ner. The picking basket most generally used la a shal- 
low, round basket, with a drop handle, and holding 
a1>out a half-bushel. With good refrigerator cars and 
prompt railroad service, fruit is now allowed to come 
to full maturity on tbe tree, and is picked just before It 
begins to soften. 

In the Hale orchard expert pickers Instruct all new 
workers how to judge by the color on the shady side 
ot a Peach, when It Is ripe tor the har\-est ; then 
each picking gang ia in charge of a foreman, who Is 
ever on the alert to secure uniformity In tbe work. 
Bach picker Is numbered, and has a little canvan 
bag with his number stenciled on it. and filled with 
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tiekela of ume number; one of tbeie tickets la placed 
Id the bottom of eaeb banket m he begins to fill It, so 
that when an; buket reikcbes the easorting table and 
proves not to be up to the standard, the Inspector of 
fCradinK is notified, the ticket number given to a field 
iiiB|>ector, who on horseback gallopB away to tone 
up the careless picker. Picking 3,000 bnshels or more 
ot Peaches in a dsf, it Is possible at auy time to 
locate the picker of every baskat. This grest orchard 
Is bLI blocked olt hy avenues running north and south 
every 500 feet into about llj-acre tracts, vith crOHS 
Btrcfts every 1,000 feet, no that ^50 feet Is the greatest 

picking gang has its requli^ number of "basket boys" 
and "toters," wbo keep the gang supplied with empty 
baskets, and "tote" Use full bsHkets to the avenues, 
where they ore loaded on broad, low-down wagons, hold- 
ing about 80 baskets, and hauled to the packing house, 
which is a two-story building 40 1 112 feet. The sec 
ond story la uHCd tor storage of crates and baskets, all 
labeled and flnished for Immediate use. while the first 
floor is a platform 3 fe«t high, sides open sll around 
but protected from sun and rain by a lean-to shed about 
It, under which the wagona drive as they come from the 
Helda with the fruit. 

Two wide packing benches run the entire length of 
the shed; through the center of these benches, raised 
nearly a foot, runs a line of canvas trayn or pockelK, 
aliout 18 Inches wide, and divided Into sections about 
every 2 feet. Along the outside of tliese twnchee, with 
roam enough back of them to receive the fruit 
from the wagons, stand the gradera— bright 
yonng men and women from the best white toni- 
iRf- -■ - - 



s of the South. 
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onds, all carefully placed in the canvas trays I 
front. Overripe and bruised fruit goes In baskei 
at the feet of the grader and Bnally reaches tli 
evaporator, while the decayed or otherwise worti 
less fruit goes to the dump and is di-xtroyed ti 
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avers of baskets and divisi 

Is quick); 

each packer. The divlsl 
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bottom tier of busk 
ickeii solid fall of v 
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id filled In tde same 
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packing are constantly ^ . 

line, encouraging and osHlstlng In the work, ou 

that uniform results may lie secured. 

As each package Is finished a card with the 
packer's nnmlwr is placed on top, and call of 
"Crate I" promptly brings a "toter," wbo hurries 
It to an Inspection table, one of which Is at each 
end of the sheti. Here an Inspector, who Is trained 
w good Peaches and good packing ' ' ' ' 



a top of tl 



1 lightiy nailed 
Is way, either 5 
Spacing of the 

□ dry seasons, when 



or 6 crates high, until tl 
crates and the slatting provides 
around each and ev 
fruit Is free from r 
can with safety be loaded 6 crates high, but In wet sea- 
better onler when loaded only 5 high. Besides the ori- 
ginal Icing, which requires 4-0 tons to a car, a re-iclng 
after loading takes 1-3 tons, depending upon haw 
long the car Is loading. In going to New York, cars are 
re-Iced at Atlanta, Charlatto, N. C. and Aleioadrla, Va., 
and 1( to New England points again at Jersey Cily. 
For Chicago and the Northwest, they are re-iced at At- 
lanta, Cincinnati or )>iDisville. A car will hold 625-^350 
crates, according to the size of the car and whether 
loaded 6 or 6 crates high. Handled along bent modem 
lines, with careful inspection from start to finish. It 
custK, Including freight and all Incidental expenses, 
from 2» to 'in cents to take Peaches ripe from the tree 
and place them In the car. Preijrht averages about 42 
cents to the Tarioua northern markets, refrigeration 13 
cents, cartage 3 cents, and commission 7-10 per cent of 

pick and market a erste of Ueorgla Peaches, holding 
six 4-quart baakeU. The bulb of the fruit sells at «! to 
«1.S0, a little sells as high ss «!.50 and «3. while con- 
siderable is sold at less than a dollar, down to as low as 
25 cents; this, of course, for fruit arriving In bad order. 
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either approves It and orders on the cover, or 
if poorly pocked, not full enough, or In any way detec- 
tive, sends it back to the packer to be righted. Some 
packers will not put up more than 40 or GO crates per 
day, while very expert ones put up as many as 150 and 
in some cases 200; while the average Is from 7S to 80 
cmti'S per day when the work Is done under the most 
rsreful inspection. The name of the variety and graile 
ot fruit Is stenciled on the cover, as tt is nailed on. and 
the packer's numl>er is penciled on the red lalwl. cm 
each end of the crate ; then awav to the car. Hen-. 
placerl side by side about 2S Inches apart across (lie 
car, H takes 7 crate*. Then two strips of Inch-sqnsre 
smif, Jnsi long enough to reach across the car, are pul 
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were thoroughly ripened on the tree, the 
B very desirous of growing this fruit at his 
hem Vermont, and knowing that the fruit 
lit of sufficient hardiness ti> 
mate without protection, he 

_ ..._ cheap and effective way to 

He remembered that when a boy his father 
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ch at alHmt a toot from the ground. Uiie 
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d partly split 
. Though the 



winter, Id s severe mnow Mtorm, s branch of i 
tbem wBB weighted down by the aoav had j 
from tbe trunk »nd lay thereuntil spring. 1 
tbennomeler during the eturm fell (a ^10° below lero, 
that branch bore fruit the ntit BeaaoD. Beraembering 
this, the underBlgned felt confident that If be could 
trala Peatih trees no that the tops could be esHily 
brouftfat down to I' ' --■" ^ ' '^ 



and covered, he coald grow 
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this most delicious fruit. After eiperinienllDg Bome 
time tbe following method was found to be efllcient. 

Secure a very young tree, preferably a ^uedling from 
seed, planted where a tree i" desired, and train the 
trank of it horiionlally S-IO Inchen from the ground, 
and suffer no branches to groir. Break otf the tender 
branches when the<^ are not more than .1 inches long )>y 
bending them sideways, not down over the leaf, as that 
would be likt'ly to break off the leaf also. The trunk is 
kept horiiontal while It la growing by t)-lng it loosfly 
to a slender pole, which is fastened borizonUlly. Of 
course the tendency ot the tree Is to grow upward at 
the end, and therefore one must look to it about once a 
week that the branches are broken off and the trunk 
tied down. When trained In tlilK way tlip free will con- 
tinue to grow vigorously until frost slops II. but it Is 
necessary that the young woml has time to ripen suffi- 
ciently to endure the winter. Tbe writer flnds Ibat if he 
ceases to break off the hrancheu for 4-G wpeks before 
the usual time of fro»t, the wood at the end of the trunk 
will be sufficiently ripened to stand llie Rluter when 



together so they will be like a wo.h 
Then cut the tree trunk loose froiu t 
it is tied, put 2 or 3 shovelfuls of .' 



the trunk (just em , . 

tree upon the evergreens and place Che trough oi 

tree, covering it completely from root to tip. Finally 

place a few evergreen boughs over the whole. If Ibe 

butts of the boughs are thrust a little into the ground 

In tbe spring when danger (roni frost ia past uncover 
the tree, fasten ttie little pole in its place, tie the tree to 
It and place the trough over the whole of the tree, ex- 
cept a little of the tip. Thia Is Important, for it thi« 
horixontal trunk, which now has no leaves, is not cov- 
ered from the sun the bark will surely be killed along 
Ite top. After the buds at the tip have grown a little, 
break off all but the si" ' -~ ' ----- - -  ■' - 



syear 



intll tl 



csired length c 



If tbe tree is in good soil and w 
cultivated It will in 3 or 3 years make a trunk 10-15 feet 
long. When this latter length is attained the trunk is 
long enough to he pliable (or a good many years, as its 
thickness does not increase very fast. Now, while keep- 
ing the horizontal trunk in its place, allow its end te grow 

fashion, parallel with tbe tnmk. A stout stake is driven 
at the place where the head is formed, to which it Is tied 
during the growing season. When freeilng weather 
comes the head is loosened from the stake and turned 
over sideways on some evergreens placed to keep it off 
the soil. Over the head of the tree put a few more ever- 
, greens and over (bese some boards to keep snow from 
: sifting in, which will melt during a mild time, and later 
" ' le about the twigs and kill them. 
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is that of any fruit tree, encopt that it 
each fall and tieil up each spring. The writer was 
warned that he would be troubled with mice under tbe 
coverings, but be haa practiced plowing between tbe 
trees each fall, turning the furrows toward the trees. 
and has not been troubled with the rodents. Trees 
treated In Ibis way never fall to bear and produce as 
abundantly as when grown uprigbt from the start. 

J. T. Macomber. 
The Michiran Pbaoh ImnrsTBV. — The history of 
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cinating tale indeed if it could be written in detail. 
The eras of prosperity bringing on in many cases the 
wildest speculation In property, followed sometimes 
by severe depressions, have given our prominent Peach 
eeoters gome of the features of a western mining camp. 
Frequently some shrewd painstaking grower rises to 
aJHuenee with a few crops from a well-grown orchard. 
on a wisely selecteit location, and there immediately fol- 
lows a class of men who take money out ot other lines 
and plunge into the mysteries of Peach-growing with 
the recklessness ot a gambler, often purchasing most 
unsuitable locations, planting large quantities of Ill- 
chosen varieties, cultivating them tor a tew years, only 
to learn in tbe end that Peach-growlug is a profession. 
and the production of large quantities ot luscious, beau- 
tiful fruit, and getting them to market at their highest 
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ailed Peach belt ot Michigan Is a strip ot 
country located on the east shore of Lake Uichigan. 
varying in width from five to ten miles. In three or 
four locations, owing to the favorable contour of tbe 
lake and topography of tbe land. Peaches are grown 
with a marked degree of success, even aa tar as fortv 
miles Inland. This belt begins probably fifteen miles 
south of St. Joseph, in Berrien county, and eitends 
northward to the northern shores of Traverse bay, Lee- 
lanaw county, a distance of some 190 miles; but not all 
of this belt is successful even though near the lake. It 
being a notable fact that the most successtul regions 
are where the land line eilenda nearest the center of 
the lake, while It Is noticeable that where the lake ix 
broadest, extending into the land, the least success is 

The wonderful success of this region can be ae- 

Ihe thermal Influence of Lake Michigan. The combina- 
tion Is so good that this region has not seen an entire 
failure of tbe crop in thirty years, and very few light 
crops, rsually there are three to five heavy crop* to 
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one light one where orchards are properly located and 
correctly handled. 

The history of the industry can probably be dated to 
some year prior to 1860, but it did not reach any 
prominence until about 1864 and was at high tide by 
1867. At this time and up to this date the commercial 
orchards were in a small radius around St. Joseph and 
Benton Harbor, the sales being almost entirely made in 
Chicago, as there were no railroad communications with 
other cities and the steamboat service to Chicago was 
fairly good. During the year 1867 yellows was first 
noticed by men who knew the disease, although it no 
doubt existed here a year or two previous. However, 
little attention was paid to this disease until it gained 
such impetus and virulence that these orchards, valued 
at and selling as high as $1,000 per acre, were swept out 
uf existence. So thoroughly did this disease do its work 
that there were probably not as many as ten live Peach 
trees in a whole township in 1880. The pioneers of the 
Peach industry gave up in despair and either left the 
country or turned their attention to farm crops or small 
fruits, which latter industry soon g^ve this port, Benton 
Harbor, the distinction of being the heaviest shipping 
point for small fruit in the United States. 

While this destruction of the orchards was going on 
at this point a few men at South Haven, 30 miles north 
on the high banks of Lake Michigan, with perfect soil 
and slopes and most beautiful surroundings, had be- 
gun the planting of orchards, and with wisdom bom 
of misfortunes and with a higher intelligence, began 
to investigate the dread disease; and so well and cor- 
rectly did they learn its treatment that to this day 
the yellows has never gotten the start of them and the 
orchards were never better nor larger than they are to- 
day, while the vellows had been constantly with them 
since 1873. In snarp contrast to this case, another point 
within 30 miles began setting Peaches about 1880, nearly 
the entire country being covered with beautiful orchards 
for miles around, but when the yellows appeared many 
owners, with strange perversity, refused to destroy 
diseased trees or allow it to be done under the law then 
recently enacted for the purpose of protecting orchards 
from destruction by this or other contagious disease. 
They even went into the courts to save dying trees from 
the ax and fire of the legal commissioners. The inevi- 
table result was that in a few years this beautiful pros- 
perous region was practically out of the Peach business. 

During these years it had been discovered that 
Peaches could be grown with success and profit at points 
far north, and in some cases far inland, where the ele- 
vation was great, until now immense quantities are 
marketed in Kent, Oceana, Mason, Benzie, Grand Trav- 
erse and Leelanaw counties, while Berrien is rapidly 
regaining her lost prestige as the heavy producing 
county, an honor long held by Allegan county. 

In all these counties the yellows now exists in nearly 
all orchards over four years old, but only in the hands of 
a careless few is it allowed to gain enough headway to 
menace an orchard. All men now know that as soon 
as the disease appears the tree affected should be de- 
stroyed by fire as commanded by law, and if neglected 
the entire orchard must pay the penalty. Commissioners 
clothed with power to act stand guard over the careless 
ones in every township, compelling them to destroy 
immediately all affected trees or do it themselves, 
charging up all cost and collecting it with other taxes. 
So well does this law work and so few are our other 
difficulties that this Peach belt is now beyond doubt the 
liest in America, the crops being more profitable than 
those of California and more reliable than those of any 
other section. 

It is impossible at this date to give statistics as to the 
acreage of yield, as the business is extending so very 
rapidly and the census report of 1900 is not yet issued. 
In a general way it may be said that this entire region 
is one of small orchards. Nothing like the mammoth 
orchards of Georgia can be found in the state, but or- 
chards can be found in every neighborhood producing 
more Peaches from one acre than these mammoth or- 
chards do from four, and giving regular annual crops. 
Trees well cared for usually begin producing at two 
years old, and at four years old should and do produce 
4 to 5 bushels per tree, while the best orchards some- 



times produce as high as 8 or 10 bushels on trees 6 to 8 
years old and with trees set 20 by 20 ft., which is com- 
mon practice, the yield varies from 200 to 800 bushels 
per acre. 

The cultivation and care of the Peach orchard have un- 
dergone great change in the past 10 years. What might 
be styled modem methods prevail now in nearly every 
neighborhood; fine and thorough tillage, careful timely 
pruning and rigid thinning previous to the pit-hardening 
period are the rule among our best growers. They know 
that a tree overloaded cannot produce choice fruit nor 
can a tree weakened by an excessive crop of fruit pro- 
duce -a good crop the following year. 

The best fertilization for our soils for Peach-growing 
seeujs to be phosphoric acid in the form of bone, and 
potash in the form of carbonate or muriate, with vege- 
table mold furnished every year by a growth of oats or 
other wint<;r cover-crop sown after tillage ceases in 
August. This cover-crop holds all the Peach foliage 
where it falls. In the spring it furnishes a decomposed 
mass ready to be turned under to a shallow depth by 
gang plows. 

The packages used are of various kinds, but the prin- 
cipal ones are the one-fifth bushel or 10-pound basket, 
the ^-bushel or 25-pound basket and the bushel basket 
for medium grades, while the 6-basket carrier crate, 
holding 30 pounds of fruit, is a favorite package for 
strictly fancy grades. 

The markets, as well as the market facilities, are un- 
surpassed. With only 3-6 hours' run the lake steamers 
land the freshly picked fruit in Chicago or Milwaukee, 
where sales are made during the earlier morning hours, 
and shipment made by refrigerator trains and express 
for all the cities of the great west and northwest region 
where Peaches cannot grow. In this manner is the sup- 
ply for the smaller cities distributed, while the larger 
cities are supplied by refrigerator cars loaded where the 
fruit is grown and sold to spot buyers or consigned to 
the commission trade. In addition to this five or six great 
railway systems take solid trains of refrigerators out of 
this regrion every evening on rapid schedules for points 
east and south, the favorite markets being Buffalo, Pitts- 
burg, New York and Boston in the east, Indianapolis 
and Cincinnati in the south, while there has sprung up 
during the past two years a very large direct car-load 
trade with cities in Iowa and Missouri river points. 

The profits of this crop vary so much according to the 
skill and judgment of the gn'o^ei^ that it is well-nigh 
impossible to give accurate information, but it is proba- 
bly a safe estimate to put the average net profit at 
$100 to $150 per acre for a term of years with ordinary 
care, but the best growers realize far greater returns. 
Indeed, in 1899, when all other regions except California 
had an entire failure, the region about Benton Harbor 
and St. Joseph had a fair crop and net returns of $300 
to $500 per acre were common, while in one orchard over 
$35,000 was taken from 40 acres, and one block of four 
acres of Elbertas gave a return of $6,700, or $1,675 per 
acre, following with a crop in 1900 that gave a net re- 
turn of more than $600 per acre in a year of great plenty 
and low prices. Such yields and prices are phenomenal, 
and should only be considered as indicating the possi- 
bilities of the crop under most favorable circumstances 
and with skilful management. 

Several attempts at organization for commercial pur- 
poses have been attempted, but so far none have been 
entirely successful unless what is known as t^e central 
packing-house system now being worked at two points 
in the Peach belt may be said to be a success. This plan 
is one bv which several growers combine and build a 
packing house on the railroad, hauling all their fruit t^ 
this central point, where it is all packed under the super- 
vision of a superintendent and loaded directly into the 
cars, selling in car lots by grade either to spot buyers 
or in distant markets by wire so far as possible, con- 
signing the balance to promising markets. This plan 
has the advantage of relieving the grower of the burden 
of operating a packing house, thereby reducing cost of 
packages and packing to a minimum and facilitating 
sales. The disadvantage is in hauling loose Peaches 
several miles, and in the extra handling, which causes 
bruising and injury to quality if fruit is ripe. This last 
fact necessitates picking the fruit rather green and 
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makes it unsatisfactory to the best trade, so that it be- 
comes an open question as to the desirability of the 
plan. It is noticeable, however, that the largest and 
best growers almost invariably pack and ship their own 
product, believing that there is greater profit in a high 
indiyidual reputation than in combination. 

In another manner has the State Horticultural Society 
and an excellent system of State Farmers Institutes 
worked a vast benefit to the industry. They have held 
meetings singly and in series in every Peach-growing 
locality in the state. At these meetings every detail of 
modem high-class Peach culture and marketing has 
been freely given by the most successful growers of 
this and other states. These meetings have been fol- 
lowed by complete printed reports placed in the hands 
of every grower. In this connection it should not be 
considered too extreme to state that the help received by 
our growers from a few able practical and scientific men 
cannot be estimated in dollars. Suffice it to say that 
nearly every practicable idea given by these men has 
i)een quite generally acted upon with great financial ad- 
vantage, and the improvement in handling this crop has 
been so marked during the past five years as to be really 
phenomenal. Nature having done its full duty to this 
region, the elements required for success are a careful 
selection of location with regard to soil, elevation and 
shipping facilities, a willingness to learn, and a love for 
the business, coupled with a high sense of honor in mar- 
keting. The adverse conditions are improper selectiouH 
of location or varieties and the diseases, yellows and curl 
leaf, both of which are quite easily managed by ener- 
getic men. Trees affected with yellows are promptly 
removed and destroyed, and replaced immediately by 
young trees. The curl leaf is not regular in its appear- 
ance, but occasionally a season comes when its attacks 
on certain varieties are serious. It is easily controlled 
by preventive spraying. 

The writer has visited many of the noted Peach re- 
gions, but nowhere has he ever seen such success attained 
by men of modest means as in the Michigan Peach belt. 
Its future looks even brighter than its past. 

R. MORBILL. 

Pbach Cultukb in Delaware. — 1. Historical 
Sketch.— Hio one knows when the first Peach trees were 
planted in Delaware, but undoubtedly there were many 
before the Revolutionary period. The trees were seed- 
lings, and every old garden contained a safiicient num- 
ber to supply the family with preserved and dried 
Peaches during the winter months. There was also a 
surplus, which the *^lord of the manor" had distilled 
into Peach brandy, in which all gentlemen of the old 
school delighted. We read that as early as 1814, a Mr. 
Bayley, of Accomack county, Va. (a county south of Del- 
aware on the peninsula), had 63,000 Peach trees, the 
product of which was converted into brandy. The trees 
at 6 years of age yielded about 15 gallons of fourth-class 
brandy per 100 trees, which sold at $2 per gallon. The 
profits could not have been large, unless the trees 
were planted much closer than they are now planted. 
It is possible that the seed was sown in rows, and the 
seedlings allowed to remain as they grew. 

The first Peach orchard for commercial purposes in 
Delaware was planted in the spring of 1832, by Isaac- 
Reeves and Jacob Ridgeway on a farm belonging to the 
latter, about one mile from Delaware City, on the Dela- 
ware and Chesapeake canal. It consisted of 20 acres of 
budded trees, and by 1836 they had planted 110 acres. 
In a single season Messrs. Reeves and Ridgeway re- 
ceived $16,000 gross from their Peach crop, the fruit 
then bringing from $1.25 to $3 per 3-peck basket in 
the Philadelphia market. This success induced others 
to embark in the business, among whom was Major 
Philip Reybold, who in 1842 had 12.960 trees. James 
Thompson was another pioneer in the business. In 1846 
he stated that New Castle county contained about 3,000 
acres in Peach trees. Major Reybold and his sons alone 
had 117,720 trees covering 1,090 acres, from which 
63,344 baskets were shipped in August of 1845. In 1848, 
the Peach crop was estimated at 500,000 baskets, chiefly 
from New Castle county, of which the Reybolds grew 
about one-fourth. In Kent county, Jehu Reed had 
planted an orchard of Red Cheek Melocoton as early, 
perhaps, as 1829, and several years later had 10.000 



trees. J. O. Brown in the seventies had one of the most 
extensive orchards in Kent countv. In Sussex county, 
Capt. Chas. Wright was one of the first to plant trees 
on an extended scale, and in the sixties sold the product 
of a 10-acre orchard for $5,000 net. The varieties were 
Troth, Early York, Golden Rareripe, Oldniixon Free, 
Stump, Crawford Late, Mammoth Melocoton, Crockett 
White and Smock. Ex-Governor Ross and J. P. Collins 
were also extensively engaged in the Peach business, 
but the orchards in Sussex at that time generally con- 
sisted of from 1,000 to 5,000 trees each. 

Gtovernor B. T. Biggs, Governor John P. Cochran and 
J. B. Fennimore were among the largest growers around 
Middletown in 1871, and Seerick Shallcross, also of Mid- 
dletown, marketed 125,000 baskets, valued at $150,000. 
This orchard contained more than 100,000 trees, and was 
said at that time to be the largest in the world. 

Delaware was the first state to develop Peach culture 
on a large scale, and for years produced more fine 
Peaches than any other locality in the world. The qual- 
ity, appearance and size of the fruit when grown under 
favorable conditions have never been excelled, if 
equaled, by any other section of the United States, but 
the appearance of the yellows in New Castle and Kent 
counties, the frequent destruction of the crop by un- 
timely frosts, and the opening of other sections has 
taken some of the glory away from the once famous 
Peach districts of Kent and New Castle counties. The 
center of the industry was Middletown in the late sixties. 
Then it moved to Smyrna. After a few years Wyomihg 
was the great Mecca towards which all the commission 
men looked for their supply ; now it is Bridgeville. 
The Peach belt has been moving southward for several 
years, until now Sussex county raises the largest part of 
the crop. The trees do not attain the mammoth size of 
those on the heavier soils of New Castle and Kent 
counties, but Sussex, except in northern parts, has es- 
caped that bugbear of Peach -gnawers, the "yellows." 

There are probably about four million Peach trees in 
Delaware, though no accurate statistics have been made 
since 1890. The Delaware railroad company estimated 
that there would be 4,500,000 baskets of fruit along its 
various lines in 1900, but its records for the crop are 
not yet completed. On August 25, 35 car-loads, mostly 
of yellow fruit, were shipped from Bridgeville alone. 
There would have been at least 60 cars had there been 
a demand for white fruit, but a large proportion of the 
white Peaches were not picked in 1900. The Peaches 
are shipped to all of the large cities where freight rates 
are not prohibitive, and to smaller interior cities of 
Pennsylvania, New York and New England. 

2. Culture. — Most of the trees are set in the fall. 
^Vhere fall planting is practiced the tree pushes out 
young roots all winter during mild weather, and as a 
rule grows better than when set in the spring and is 
compelled to grow roots and leaves at the same time. 
The ground, preferably a clover sod, high and dry, is 
plowed deep, thoroughly harrowe<l and checked into 
rows generally 20x20 feet apart. Some planters set 22 
feet, others closer. A hole is dug of sufficient size to 
admit the roots without crowding, and in November the 
tree is planted about the depth it formerly stood in the 
nursery, with soil heaped a little to allow for settling. 
For planting, the writer prefers a good one-year tree 
of the second or third grade, 2-3 feet in length, without 
many branches. The small nursery stock will make goo<l 
trees if properly cared for and will last as long, bear as 
much fniit and come into bearing as young as trees 
4-4) feet high. It is a great mistake to suppose the 
larger tree is better. It is more sightly, but that is its 
chief merit. It will not develop as many roots, nor will 
it pack in as good shape for shipping, and the shock of 
transplanting is far less to the small tree; it can be cut 
back root and top; it is much easier to plant; and the 
percentage of loss is much smaller, for if in good con- 
dition and well planted, 99 per cent will grow. The un- 
dersigned says this after having grown several million 
trees in the nursery and many thousand in the orchard 
of his own propagation and from other nurseries all 
over this country. On light lands a shovelful of wood 
ashes or of well-rotted manure gives the tree a good 
start. Either is applied at the base of the tree during 
the .winter. Before the sap starts the trees are usnall 
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he*d«d-bMk to * whip lS-34 Inchen bigli, and all jovns 
■lunts are afterwards rubbed olf except i or 5 for tlia 
top. Toimg orchards are usually well cultivated nntil 
(roin AupiBt I to IB. Aphida, If they attack the top, 
•re destroyed by strong tobacco water or kerosene 
pinulslon. If the sphids attack the roots a handful of 
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DisBolT-ed South Carolina rock and muriate of potaah 
makes one of the beat fertlliiers. Raw bone Is mora 
expensive, ani it Is doubtful if il is better than South 
Carolina rock. From 600-1,000 lbs. may be applied per 
acra broadcast In the winter or earW spring. Wood 
ashes are good but hard to obtain. BearlDg orchards 
are generally plowed In April, 3-4 inches deep, harrowed 
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good tobacco dust applied, afttr removing the surface 
soil, will generally kill them. Orchards are cullivate<l 
Id corn, potatoes, tomatoes, etc., or any other hoed crop 
until they come into bearing at ;^.5 yeiirs ; after tliln 
they should have the entire ground, with no other crop 
except crimson clover or cow-peas (or humus In year™ 
when thera Is no fruit. Cum Is not as denirabie an 
some low-growing, cultivated crop, like pulalocs or 
tomatoes, which can be manured highly and at the 
same time not interfere with the trees. I'nder no con- 
dition should the trees be see<led in emin or grass, and 
clean cultivation should be iilvfn each jeor. The trees 
are usually examined fur borers at least once a year anil 
Muraetlmes twice. 

The pruning Is done la tall or wluter. Mo heading- 
hack of bearing trees Is practiced, but no doubt many of 
the young orchards now bring planlnl will be grown In 
this manner. Dead wood Is removed annually and the 
lop kept open to admit the sun 
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seeds produced the best and healthiest trees, 
rience has shown that no trecH are better or 
than those grown from seed taken from the ni 

3. ITnrftrfinff.- Formerly all of the fruit « 
in baskcIB, packed in crnti-s holding three pecmi, auu 
shipped to the commission men of the various markets. 
At the present time a very large proportion of the croi) 
is sold in flve-eUhths baskets to the buyers at the rail- 
road station. Tliis method of marketing Is the most 
satisfactory way to dispose of a Peach crop. The buyers 
generally pay cash, and the grower with the money tn 
bis pocket is relieved of all the worry connected with 
freights, commission men, and the like. Rome of the 
flnest fruit is packed In carriers holding 6 baskets, and 
is sold at fancy prices, either at the station or In the 
general market. Refrigerator cars, holding GOO to DRO 
ha'kets, are useil fur fruit that requires two clays ti. 
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reach Its destination and plain ears for near-l>y puijitn. 
The ooet per basket on refrigerator cars to Boston, 
ProTidenoe, Hartford, and other eastern points Is about 
40 cents, and to Nev York, Elmirj or SyraGuge about 
35 cents each. In plain ears tlie coit to New Vorli is 
19 cents, and to Philadelphia about 12 cents each. 

A large proportion o( the smeller fruit is used by can- 
ning ractorles, of which there are one or two in vverj 



I6TS. Hale Peach trae bslore prunlns. ( Sm p. 1233.) 

tovn. A factory in Seaford uses about 3,000 baskets per 
day vhen running its full capacity. The Peaches are 
peeled by women, and the factories of the stute employ 
several thousand hands. Formerly a good many of the 
smaller Peaches were BVaporate<l. and evaporalors were 
built throughout the Peach -growing belt. The present 
low price of eTaporaled fruit and the competition of 
California and the West have caused this phase of the 
Peach business to be abandoned. Numerous factories 
have converted large forests of gum and of pii 
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Carman, Waddell, Oreensboro, Champion, Hamle Rnss 
and Lady Ingold are the most promising, with prefer- 
ence for the first three and the fifth and sixth. The 
Delaware Eiperlment Station has an experimental 

orchard of 300 varieties ten years old at Beaford, on the 
writer's place, and another orchard of 75 varieties at 
Brldgeville, most of which fruited in 1900. In the Sea- 
ford orchard a number of Tasmanlan trees were planted 
to determine their orchard value and their suBcepli- 
bllity to Peach yellows. A number were also planted at 
the Delaware Experiment Station Kroitnds and in other 
parts of New Castle county. In Susaoi county they are 
vastly Inferior to home-grown stock In the quality of 
the fruit and in the growth of the trees, while In New 
Castle county tbey practically all died from the yellowx. 
5. Peach Yellaujt.^The yellows swept the orchards 
out of New Castle county and from the northern part of 

beyond the borders of northern Sussex. The most 
Intelligent growers hold it in check by cutting out the 
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3Btlc attempt on the part of 

the trouble.' There Is a yellows law on the statutes, but 
It Is not enforced, though in the past its enforcrnieni 
did much good. For several years the disease has nut 
been so severe, though there has been a good deal of 
complaint about It in 1900. New orchards are again 
being planted on a large scale In Kent county and some 
are again planting around Middletowo !n New Castle 
county. Many believe that the yeUow; 
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4. Vatirtiet. 
orchard varieties changed more than in the Peach. 
Many of the Delaware orchards planted not i 
ten years ago are now unprofitable because vi 
demand then aro now out of date. Formerly the white 
Peaches, such as Otdmlion and Mountain Rareripe, 
were in strong demand; now the call is for yellow fruit, 
and the finest white vorleliea have to be sold at low 
prices. Early kinds also nsed to pay, but now they 
came lu competition with the best varieties from 
Oeorgia. Lalo varieties, which were also very profitable, 
are now ripe when the best fruit from New York. New 
.lersey and western Maryland is In tbe market. The old 
orchards coniprlse Troth, Hale, Crawford Esrlv. Moun- 
tain Rose, Reeve, Olilmixon, Mt. Rareripe, Crawford 
Late. Stump, Smock. Couper Late, Oarey Hold-on, and 
others, and as In other fruits, most of them contain 
' ' ~ . A large proportion of these old kinds 
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where tbe yellows has wiped out the orchards. 

6. Oineral Btmarlo.— The geographical location of 
Delaware is such that no other market can approach It 
In neamcBB to the great consuming centers. It is nt 
the gateway of the greatest cities on tbe continent. 
One night on the railroad will reach roost of Ihem. and 
two nights all of tho dexirable markets. The soils are 
excellent, heavy in northern Delaware, a medium loam 
in the central part, and a sandy loam in Sussex county. 
It is easilv and cheaply worked, not stony, and responds 
kindly to treatment. Of the new landx, those recently 
cleared of chestnut and sussafras are preferred, but 

cow-peas or other cover-crops grow readily and furnish 
humus and nitrogen to the soil, and with the natural 
ease of working and cheapness of labor make It possible 
to bring on orchard into bearing and to maintain it at a 



il Peach crop, as tbe market will 
not take them. In the new orchards the yellow fruit 
win predominate, with a few white varieties. Probably 
the kinds most often found in orchards under five years 
old are Foster, Mountain Rose. Reeves. Oldmiion. 
Moore Favorite. Elberta, Chair Choice, Crawford Late 
nnd Smock. The Elberta Is being planted more heavily 
than any other variety. If tho writer were to set a new 
on^hard his own rboice would be as follows; Connett 
Early, perhaps Mountain Rose, Poster, Reeves, ElWrts, 
Chair, perhaps Crawford Late. Prise and Townsetid. 
Neariy all growers would always include Crawford I.«te, 

— ■• V of them Moore Favorite and Thurber. 

nnelt Early, 



'back to the buslnc 
come through in suf 

t the crop will he kiiieo, in ine pasi oecaae mere 
been four crops In the state. Other drawbacks are 
arge orchards, making Intensive culture without a 
^ capital Impossible, while still another is the ten- 
lyntem of working tbe land, which makes It difflcult 
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to introduce into general practice the most improyed 
methods of culture. 

The Peach bualness on the whole has been profitable 
to Delaware. The days, however, when fortunes were 
made from a single crop, when a farm was bought or a 
large mortgage lifted in a single season, have passed. 
Once those times were known in Delaware, but tnat was 
before Georgia, the Carolinas, Arkansas, the Osark 
region of Missouri, Michigan, New Jersey, New York, 
or Connecticut had entered into the bushiess on their 
present scale. Peach - growing is still attractive to 
planters in Delaware. More money can be made in it 
than in general farm crops. More attention is being 
given to the selection of varieties, to the care and plant- 
ing of orchards, the picking and handling of the crop, 
and, last but not least, to the marketing of the fruit, with 
as many middlemen eliminated as modem business 
methods will allow. 

Peaches Carried by Pennsylvania Mailroadf Delaware 

Division, 



Year. 



Baskets. Year. Baskets. Year. 



Baskets. 



1867 1.233,600 

1868 13.800 

1868 2.411.400 

1870 1.624.200 

1871 3,200.400 

1872 2.454.000 

1873 1.721.800 

1874 759.000 

1875 5,448.'i!00 

1876 1.r21.200 

1877 2,401.800 

1878 521.400 



1870 2.508.000 

1880 2.050,200 

1881 46,800 

1882 2.731.770 

1883 1,783,447 

1884 1,036.617 

1885 1.870,496 

1886 1,000.738 

1887 »18,347 

1888 3.177.447 

1889 840.577 



1800 5 

1881 3.196,717 

1882 265,893 

1893 4,208,500 

1801 29.620 

1895 2,100.334 

1896 3.513.413 

1807 234,876 

1888 173.502 

1888 3,157 

1900 2,634.203 



The figures for 1900 include the peninsula, but not 
two small side lines. It is estimated that 1,000,000 
baskets were carried by other means and that 500,000 
were used by the canneries. Probably two-thirds of the 
Peaches included in this estimate were grown in Dela- 

^■''®* Chabubs Wright. 

Tm Peach in Cauformia.— There is no distinct 
Peach belt in California, but the Peach is grown suc- 
cessfully over a wide area and under varied climatic 
conditions. Tourists generally talk of "the California 
climate" as if it were one thing, but a glance at the 
article California in this work will give the reader 
some idea of the immense variety of climate and crop 
conditions. 

A narrow strip along the const is too cold for the 
best quality of Peaches, even where frost is unknown. 
A very few miles inland and up to an elevation of 2,000- 
11,000 ft., the Peach is at home when the grower has 
done his part. In a large part of the state the best 
results are attained only by irrigation. In some places no 
rain falls from the time the trees bloom until the latest 
fruit is gathered. There are some localities, however, 
where the water in the soil is close enough to the sur- 
face to give an Ideal supply of moisture without irriga- 
tion. It is an odd fact that Peaches in the central part 
of the state ripen before those in the southern part. 
The time of ripening in the extreme southern part does 
not vary much from that of southern Ohio, while 500 
miles north in the Sacramento valley they ripen two to 
four weeks earlier. In some of the warm foothill regions, 
Alexander begins to ripen the latter part of May. 

All kinds of care are given orchards, as one will find 
in any state, but on the whole orchards probably re- 
ceive much more attention in California than elsewhere 
In the United States. The successful orchardist hsH 
learned well the lesson that there is room at the top. 
The less careful have learned that there is little money 
in the orchard business. 

In the preparation of the soil, deep plowing is all 
that is usually done. California soils are generally 
about the same all the way down, but vary much in 
depth. Good Peach orchard soils should be not less 
than 4 feet deep, and a greater depth is desirable. 

The trees are usually planted 2(^25 feet apart. In the 
southern part of the state the best practice is to grow 
nothing between the trees, even the first year. The till- 
age is thorough, deep and frequent. After February 1, 
tillage is given in two directions after each rain, care 
being taken to complete the work before the soil can 



bake or get hard. This double cultivation is Kept up at 
least once a month after rains cease, which is usually in 
March. Thorough surface tillage is practiced after each 
irrigation. Tillage may be much deeper without injury 
in California than in most states, for the reason that 
there is a much warmer subsoil which permits the roots 
to go down deeply to reach the moisture necessary' to 
carry them over the long periods without rain or irriga- 
tion. Orchards should be perfectly free of weeds from 
March 1 to the end of the growing season. Clean til- 
lage is not sufficient. The ground must be in fine tilth 
from 4-6 inches deep and kept so all summer. 

Ihe low-headed tree has the preference. At planting, 
the nursery tree is cut back to 12-18 inches. The first 
six weeks after growth begins the trees are gone over 
at least once a week to rub off all sprouts that are not 
desired. Four or five are left to form tlie main branches ; 
these should be as evenly distributed around the tree as 
possible. Also they should be as far apart in a vertical 
direction as possible, as two growths should not come 
from one place. Three or 4 feet of new growth for each 
branch the first vear is considered fair. The first prim- 
ing occurs the following winter. About three-fourUis 
of the season's gn^wth is cut back and all small shoots 
are taken off from what is left. This facilitates even 
and better growth of the secondary branches that start 
the second year. There should be 2-^3 of these branches 
from each primary branch, being careful to keep all 
others rubbed off by at least weekly visits to the tree 
for a month or more after growth begins. The second 
winter's pruning consists in cutting back one-half to 
three-fourths of the length of the main growths and 
cutting out most of the small side shoots. A few are 
left to bear some fruit the third year. Each fall or win- 
ter at least one-half the length of the main growths is 
cut back and a number of the remaining small bearing 
shoots are taken out. If these bearing shoots have 
plenty of fruit-buds near the base, it is best to cut off 
one-half the length of these. If they have no fruit- 
buds near the base (as they are not likely to have if tho 
tree is growing very fast) they are left whole. This 
cutting back of the bearing shoots aids very much in 
the thinning of the fruit. The best practice is to cut 
out all shoots which fruited the previous season. They 
nearly all die anyway. The tree looks much better 
without them and is supposed to be more healthy. 
Nothing short of severe pruning secures the best results 
under ordinary circumstances. 

There is no single operation of more importance than 
the thinning of the fruit, even after such thorough 
pruning as above described. There are many methods 
of thinning. The one that can be communicated the 
easiest and possibly the best (because any one can do 
it) is to pull off all but two Peaches from each bearing 
shoot. A dozen or more may be on the shoot, but they 
must be taken off. The usual size of such shoots is 
about an eighth of an inch in diameter. If they should 
be about ^ inch in diameter, three or four Peaches are 
left. The time to thin is when the Peaches are about 
% inch in diameter. At this size they are likely to re- 
main on the tree (the "May drop" being past), and if 
thinning is promptly done the tree's waste of strength 
will be small. Those who think this is severe thinning 
should remember that any fruit, both in bulk and 
weight, is eight times as large as one that has only half 
its diameter. The alK>ve method of pruning and thinning 
saves the tree from breaking down. The fruit is all mar- 
ketable. The troe makes a good growth and is in fine 
condition for the succeeding crop. And, finally, it pays. 

The varieties planted in California are largely Foster 
Early and Late Crawford, Muir and Salway for free- 
stones. The Orange and Lemon Clings, for clings, are 
largely used by the canneries. Levi Cling is largely 
planted in some of the foothill regions. There are 
many other varieties plant<^d in a small way. Some of 
the newer kinds give promise of taking a place among 
the regulars. A good variety of Peach for California 
must have large fruits and plenty of them, which will 
ship well and dry well. White Peaches are but little 
used. The canneries are paying the best prices for good 
yellow clings. 

Three or four irrigations, about a month apart, are 
usually given. The furrow system is the prevalent one. 



made between the ro 
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trees, and in these the wiiter 
2ir-i» hnun for each irrlgstli 

depeodg on the soil, some soila taking, .. _... . 

mare (reel; thuD othera. The amount applied each time 
should equal a rainfall of 3 or 4 Inches. One Irrigation 
after the crap 1b off 1b excellent for the succeeding crop. 
There are four ways of dleposlDg of the crop— drying, 
shipping, local markets and canneries — though it is 
seldom that all of them are available lu ooe lonallty. 
The usual net return to the grower Is a little less than 
one cent per pound (or the best fruit. 

Drying U tlie largest opening for the disposal of tbc 
crop. The drying Is all open-air sun drying, requiriDg 
5-8 days to complete the work. The fruit 1b all well 
aulfured after cutting. The time required lor exposure 
to the sulfur fumes is ;i or 4 boors. Por best results the 
fruit should be Just about ripe enough to eat. Drying 
without sulfur would make the business unprofitable as 
market standards now are. Tbe sulfuring preserves the 
color and quality of the fniit. Ripe fruit dried without 
it would be black and taste burned. In cooking sul- 
fured fruit first apply hot water for a minute or two. 
then pour off, cover the fruit again with water and aftir 
half an hour ormore pour off again. Fruit cooked In this 
way may be eaten in quantity without any bail effects, 
and there will not be enough sulfur even t« tarnish the 
silverware. The usual net price to Ibe drier is 6-7 cents 
per pound for Peaches dried from large, wcU-ripeneil 
fruit and well sulfured to preserve a fine color. 

H. CUI^KBTSOS. 
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PEUrnX is described under Arachia hypogaa, bnl 
Peanut culture is not included in tlxis work becausi 
Peanuts are an agricultural, rather than a horllcnltura 
crop. See Farmers' Bulletin No. 25, U. S. Dept. Agric. 
by K. B. Handy, 24 pp., 18*1. 
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FEAB. Plato XXVII. The cultivated Pear.askno 
In North America, is derived from two distinct sourc 
the EurooBan Pvths eomtnutiis and the Oriental Pyi 
le European stock * 
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basin, Pear culture always has tieen precarious, due pri- 
marily to the great liability of the trees to blight. In the 
soulhem states, the climate is too hot for the best de- 
velopment of the tree and the best quality of the fruit. 
In the north prairie states, tbe winter allmate if so 
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angrel varieties was tbe result, i 
have gained great commercia 
B LieCoolfi and KiefTer. Figs. J 



», Blthoii„ 
hybridised with tl 
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cial prominence. These 
. . . Figs. 1081-3. The I«Conte 
was found to be well adapted to tbe soulhem states and 
its general introduction tiiere after the close of the civil 
war was the beginning of commercial Pear culture in 
tbe south. It was first supposed to be blight-proof, but 
In recent years the orchards have been nearly deci- 
mated by the blight with the result that the LeConre la 
gradually lessening in imporiance and Its place is being 
taken by tbe Kieffer, although the latter is by no means 
blight-free. The Kieffer Pear originated with Peter 
Kieffer, of Hoiborough, Philadelpliia, an Alsatian gar- 
dener, who died in IHUO. He grew the Chinese Sand Pear 
and sold the seedlings bh ornamental trees, for this spe- 
cies is of very distinct and handsome growth and the 
fruit is ornamental and fragrant. Alongside tlie Saml 
Pears were Bariletts. Amongst one of the batches of 
seedlings from the Sand Pear he noticed a plant with 
different foliage, and thia he saved. Its fruit was found 
to be superior to the Sand Peer, and it was inlroduc-ed 
as the Kieffer. Tbe Kieffer Pear is now very popular 
in many parts of the country because of Its great vigor, 
bealthfnlness, productiveness, and the keeping quali- 
ties of the fruit. In point uf lyiality, the fruit is dis- 
tinctly Interior, but it meets tbe demauda of the market 
and is an excellent fruit for canning. In the cold prairie 
countries and other parts of the cold north, Russian 
Pears have gained some headwayin recent years. These 
are merely hardy types of Purnt eomnunii. Tbe frnit 
la usnally of low qualilv, but the trees are considerably 
hardier than the ordinary Pear. Pyrui Sinensit Itself 
bears a very hard Peorwhich is Inedible in the raw state, 
but it is excellent when used as quinces arc. It is fra- 
grant and ornamental. The tree Is a most vigorous and 
clean grower. The plant is well worth growing as an 
ornamental. It is used for slock fur ordinary Pean<. 
particularly In the southern slotes. See Pyni». 

The Pear thrives on a variety of soils, but it succeeds 
best on those which are rather hard clay. On sandy 
and loamy lands it tends to be short-lived. This Is due, 
in pari, lo the tact that trees grow rapidly on such lands, 
and are, therefore, more lial'le to the attacks of blighl. 
II is now generally accepted that trees which are making 
a strong and soft growth aro more susceptible to blight 
than those which grow rather slow and firm, although 
all trees are liable to attack. Some varieties are much 
more immune than others. Caution must bo exercised. 
therefore, in the tilling of the Pear orchard. Whilot 
Pears profit by the best tillage, as apples and potato!"' 
do. It in easy to carry the tilling and fertllliing so fsr 
H3 lo produce too vigorous growth and thereby invite 



the blight. Therefore the most carp tul Pear growern use 
■pu-lugly of stable maiinre aod of nltro^nouB cover- 
eropii. They prefer to supply fertility by means of eon- 
eeutreUMl fertiliiera whicli are Dot very rich In nitrogeii. 
If, bowever, the trees are 
not making a strong imd 
steady growth, it is as neo- 
canary to apply nitrogenous 
fertilisers to the Poar tree 
aa t« any other. In the In- 
terior country. Pears are 
likely to BUlfer from sun- 
scald, and tlieref( 
are started very U 

teetfromtheKToiiud. Stand- 
ard Pears are pruned much 
as apple trees are, except 

pruning tenils to open tbe 
top and to inrite sun-scald, 
and it also tends to make 

After the top of tbe Pear 
tnw is well formed and sb- 
tablished. it Is eustomary to 
do little pninlnfc, only keep- 
ing the top fairly free and 
open. Tbe Fear bears on 
■pnrs which continue to brand 
of years, and In pruning 

The flowers are borne In umbel-Uke cymes (Fig. 1684), 
bat In most cases only one fruit sets in a cluster. Pear 
trees are usually planted much closer than apple trees. 
The CDXtomary distance is 16-20 ftet. Pig. 1686 shows 
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Many ot the Tarietlcs of Pears are infertile 
selTes: they need the pollen of other varieties in order 
lo canse them to set fruit freely. Probably any variety 
will fertilise any other varirty in case the two bloom 
simultaneously. Such varieties as Kleffer and Bartlett 
are usually classed as self-Bterile kinds, but tbe decree 
of sterility varies in different places and with diBerent 
cODditlona. The safest plan in tbe setting of a Pear 
orcbard Is to plant not more than two rows of one va- 
riety together, and to alternate with one or two rows tif 
another variety. 

Good varieties of Pears are numerniiH. Tbe one moHt 
important variety Is tbe Bartlett (Fig. 168-''i|. which was 
early introduced Into the United Stales from Europe, 
where it Is known as the Bonchretlen. At the 
present time the Kieffer probably holds sec- 
ond pla<!e. In the eastern sutes, the Seckel 
( Kig. 16H7) is a prominent variety, and is the 
Htandard of quality. Other prominent varie- 
ties are Anjou (Pig. 16S8). Ciairgeau, Hardy, 
Howetl, Sheldon, and DIel. Tbe list might 
be almost IndeHnltely extended. In the Uulf 
legion the oriental hybrids alone are success- 
ful, and the leaders are Kleffer, LeConte. 
Uarber, and Smith. The season of tbe ma- 
turity of Pears runs from midsummer, when 
It Is Introduced by Snmmer Doyenne and 
HaDDlng Blliabeth, to late winter -"--- '• '- 
closed with r ■•-■--   
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Her, and, since the tnes are small, the fruit can be 
thinned and the trees sprayed, and tbe fruit therefore 
should be of the highest quality. Dwarf Pear trees re- 
quire more core than the ordinary standards, however, 
and they should not be planted unless the cultivator 
understands this fact and is willing to give the atten- 
tion that they need. Although tbe trees are by nature 
dwarf, since they are worked on a smaltor-ffrowing spe- 
cies, they nevertheless tend to become half standard if 
' '" ' "' iselves. Thert-foretheymuBtbeveryscverely 
;very year. A dwarf Pear tree should never 
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Winter Pears are kept as winter apples are, 

altbongb somewhat greater care is necessary. 

They should bo kept in a uniformly cool 

temperature. It allowed to hang too long on 

the tree, they become ofer-ripe ; and then if '*"■ 

placed in an ordinarily warm cellar, they do 

not keep more than one or two months, fn- 

iiko most other fruits, all Pears are greatly improved in 

quality if they are ripened indof— ■"' ■- -■■ ■-- 
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pruning, which nearly all American growers give, one 
rod apart each way is not too great. A good dwarf 
Pear tree Is one in which the union with the quince 
stock is very close to the ground. When the tree is 

Slanted, this union should be from four to six laches be- 
)W the surface after the ground has settled. This deep 
planting prevents tbe breaking of the union and places 
the quince beyond the reach ot borers. If planted 
deeper than this, tbe Pear clou may throw out roots of 
Its own; in fact, it sometimes does this if planted only 
six inches deep. This rooting of the stock is no par- 
ticular disadvantage, although the tree thereafter tends 
to grow stronger and greater pruning Is necessary. Ad 
expert grower can pick out the trees which are rooted 
from the Pear stock by their more vigorous growth; 
if he deHiresto check this redundant growth be may cut 
off the Pear roots. It is the common opinion that dwarf 
Pear trees are short-lived. This mav be true as regards 
the greater number ot specimens which one sees about 
yards and on untilled areas, but a dwarf Pear orcbard 
on good, well-drained ground, which is well-tilled and 
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riety that is oftenest grown as a dwarf is the Duchess 
iDuchess de Angouleme). Fig. 168S. This is a large 
Pear of irregular shape which sells well because of Its 
■tie, but it Is of inditferent quality and may not be good 
enough for a special or personal market. Other varle- 



geau. Manning Elisabeth, and, to a less extent, Bartlett 

and Seckel. Tbe Kieffer is now and then grown on 

dwarf stock with very good results. 

Tbe insect enemies of the Pear a 
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with two or three exoeptlonB, •re not very gerlona. The 
tree In attacked by borers, alihongh to u I«»a eiMut Uihd 
ptMwhes Hid apples. TheKe are kept in check by digging 
them out once or twice a year as on other fralt stocks. 
The ffult la attacked to some extent by theeodliD-iDotb, 
bnt tbe arsenical sprays keep tbia insect In check. Of 
late years the psylla. 
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ICM. Cluslar of Peai flowera. merous In some parta 

iXH). of (he East tbe fruit 1h 

attacked by the Pear 
midge, a minute fly Those magguta work In the very 
young fruit. Thorough cultipatlon will check thla seri- 
OUH pest, but lis complete control often Involves the 
destruction of alt the young fruit on the infested trees ; 
In some sections the application of kainit to the soil is 
said to kill the Insect after it leaves the fruit to un- 
dergo Its transformations. 

Tlie foliage and fruit of tbe Pear are attacked by para- 
sitic fungi, which cause tbe leaves to drop and the fruit 
to become scabby. These diseases are readily held In 
check by spraying with Bordeaux mixture. Fifty years 
ago the White Doyenne Pear was the moat popular va- 
riety for growing on the quince root, but because of 
the Pear scab It passed away. It was supposed that the 
disease was due to uncongenial climate. Hince tbe aii- 
vent of the sulfate of copper sprays, however, It has 
been found that the White Doyenne can be grown as 
well as ever. Flemish Beauty is also an example in 
point- Years ago It was one of the most popular stand- 
ard varieties, but of late years it has been little grown 
because of the cracking of tbe fruit. It Is now likely to 
come Into vogue again for home planting. The Bor- 
deaux mixture Is a speciflc far tbe dlseane. 

Pear blight or fire blight is the most serious disease 
of Pear trees. It is an American disease. It is caused 
by a microbe which enters through the growing points 
(Howers and tips of shoots) and thrives In soft or "snc' 
culent" partfl. Gradually the micro -organ Ism works 
diiwn the stems, killing the tissues and cauning tbe 
leaves to die. In the teaf-blight, wbloh Is a distinct 
lilaease, tbe leaves are more or leas spotted and they 
fall; in the Pear blight, the leaves turn black and hang 
on the tree. The Are blight attacks apple trees, 
particulBrly in the Plains region. 11 is probably ab- 
original on hawthorns and related plants. There Is 
no perfect preventive of tlie disease. Some varieties 
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point of visible attack. Do not allow blighted branchc! 

to remain on the tree over winter. Pear blight la not 

equally prevalent or virulent every year. 

There are no recent American books on tbe Pear. 
Two hooka have been written on this fruit: Thos. W. 
Fields' "Pear Culture," New York, 1858; P. T. Qulnn'n 
"Pear Culture for Proflt,"New York, ISG9, New ed.. 
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present-day points of view will discover that It layi the 
emphasis on formal presenlation, propagation, prunlDg. 
varieties, whereaa little or no attention la given to sys- 
tems ot tillage, pollination, spraying, 
methods. 
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 relative Ibe apple, for the i 
while tbe two begin to ripen at nearly the same season, 
there are few. If any, desirable varieties of Pears in 
season later than December (If we eiccpt a few austere 
ones, suitable only for culinary purposes), while apples 
are abundant for tour or Sve months longer. Moreover, 
during Its entire season, tbe Pear la supplemented by 
the mass of luscious, though perishable, summer and 
autumn fruits. The tlabllity of very many usually ex- 
cellent varieties to bo rendered Inditfcrent In quality 
by unfavorable seasons, neglect or unsuitable soil, is 
also a serious detriment to the general popularity of 
this fruit. The liability to tbe loss of the trees by 
blight, beyond queation detracts greatly from the value 
of the Pear, especially (or commercial purposes; while 

planting. To the careful and discriminating amaleur, 
as well as to the man of wealth, with a totidneas for 
fruit culture, whether In person or by proxy, this frail 
oft«u assumes a prominence over any. If not all, others. 

2. Exitnl ot 6'i<»ivafioH. -Doubtless, for reasono 
heretofore stated, Pear trees are but spiu4ngly planted 
by most persons. Tbe fruit sent to tbe market comes 
largely from the plantations of speclallsis who, with 
soils adapted to the purpose and the necessary knowl- 
edge of varieties, have undertaken the business as a 
commercial enterprise. In tbe climates of the seaboard, 
and, to a considerable extent, in the region of the Great 
Lakes, the Pear is eiceptionatty successful; while awsy 
from the Influence of large bodies of water, and es- 
pecially In the prairie regions of the Mississippi valley, 
from un suitableness of climate or soil, or both com- 
bined, the trees are liable to be either killed or lerionsly 
Injured In winter, and hence are short-lived and un- 
profitable. 

3. .4ipecf. — Perhaps In no other Important particular 
does the climate of eastern and central North Americn 
differ more widely from that of the Pear-growtng re- 
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Some years ago ti 
erable T. T. Lyon, oi iuicnigan, smce ueceasea, an 
article, for publication, on the Pear. The article was 
not published, however, and It is reproduced below, 
omitting only the parts on Insects and diseases. The 
writer Is glad to place this article alongside tbe others 
in <>r<ler to contrast the view-points of two generalionN, 
Mr. Lyon 'a article, which Is most excellent and cautious 
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tic peculiarity, aspect becomes an important <s 
tlon in the selection of a location tor a plantation of 
ir trees. As a means of avoiding the full Influence 
exposure to the rays of the sun, during the severer 
oiysms ot snmmer beat, while tbe trees are in actual 
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KTovtli. anJ sUo to mltlgvte the Uabillly tu altenikte 
freciiDf wid thawing lo winter, a northerly or uortli- 
euterl; «lop« !■ to be preferred ; whiih, however, 
should be no Kr&dual u not to Herionsly interfere wUb 
the convenience of cultivation. As we approach the 
northam limit of practicable Pear culture, however, 
ft modlBcatioo of this rule of selection tntkj be found 
desirable, since, with the shorter growing season, a 
warmer exposure may prove necessary as a means of 
hastening maturity. 

4. SoJ(».-Wbil6 the Pear tree wUI yield more or lesn 
satisfactory results In a variety of soils, K is found to 
succeed most perfectly In a strong loam, of modersle 
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Sends Intended for the growing of stocks for nui 
nery purposes should be collected from varieties I 
which the seeds are plump and well developed, as we 
as from healthy, viKormis trees. American norsen'me 
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depth, overlying a porons subsoil. Soils which are lia- 
ble to he wet during any considerable portion of the 
growing season are unfit for this purpose, unless deeply 
and thoroughly underdralned ; while even then they 
are quite liable not to prove fully satisfactory. A tew 
varieties are found to be moderately successful on 
■•andy soils, but for general planting such soilH should 
be avoided. 

5. jranHre*.-The liability of the Pear true. In this 
climate, to the attacks of blight is tbouKht to be in- 
creased by eieesslre growth. It Is, therefore, desirable 
that the annual growth be completed and ripRiied at aH 
early a date as practicable; and the mure so. since the 
liability to blight apparently eiiatx only while growth is 
In Bctnal progress. Stable and other nitrogenous ma- 
nures should, for this rea-son, be applied in moderate 
iiuanlities, in autumn, after the liability to excite re- 
newed growth shall be past. Pot4uih, lime and phos- 
phorus, which nnler more or less largely into the ci>in- 
posltlon of both tree and fruit, uid which rarely ex- 
ist in eicesa In the soil, may be profitably applied In 
either autumn or spring. Salt may also be profitably 
applied to the comparatively dry soils recommended for 

even two quarts may be safely applied to each tree, be- 
fore the commencement of growth In the spring, if well 
distributed upon the surface over a space of at least G 
or 8 feet In diameter, and left to be carried gradually 
into the soil by dew and rain. It Is belleve<l to p<>N~es>> 

servator of moisture, and probably also ax a repellent of 
insects. Coarse mulch may he placed about the trees, 
covering the soil as tar out as the roots exlend, for the 
purpose of keeping the earth cool, and also to chei-k 
evaporation from the soil; but this should not be done 
as a substitute for cultivation; and the soil beneath the 
mulch should be kept well pulveriied. 

6, PnpngnlioH. -iai By seedtlngs: Seeds, when to 
be plantrrl for the origination of new varieties, should 
be selected from well-grown and fully matured fruits, 
of sQch varieties as possess In a high degree the quali- 
ties sought to be reproduced or Improved, since a va- 
riety Id which a charaoterlstic Is strongly developpd 
anil persistently manifested is the more likely to Iraiis- 



obtAln Pear seeds mostly from Europe. Seeds Intended 
for Dunery stocks are usuallv planted In broad, shallow 
drills. In our American climat« the foliage and un- 
ripened wood of seedling Pears Is very liable to be at- 
tacked during midsummer by leaf-blight or mildew, 
which prematurely arrests their growth. Forthls reason 
European stocks are generally preferred by nurserymen. 
This attack of mildew may often be partially or wholly 
avoided by planting In virgin soil remote from other 
cultivated grounds. Pear seedlings form a very long 
tap-mot during Ibelr first year, with few, if any, side- 
roots. For tills reason they are taken up preferably In 
autumn, and the tap-roots shortened lo G or S inches, 
when they may be replanted in nursery rows, and 
earthed np. or otherwise protected from heaving, or 
other injury during winter; or, preferably, they may 
be heeled-iu, in a frost-proof cellar, and planted in 
spring, to be budded during the ensuing summer or 
left to become more tolly established for budding a 

Seedlings Intended for fruiting are usually trans 
planted in rows, about 8 feet apart elch way, with the 
expectation that many will be found worthless, and 
either removed or desITvyed. Seedling Peara usually 
require to he fruited several years before their charac- 
teristics become fully developed. This generally recog- 
niied tart may be taken as a warning that the occa- 
sional effort to hasten the puberty of a seedling by 
fruiting a don from it upon a bearing tree of different 
variety cannot be trusted to indicat* the ultimate char 
Bcterof the fmit of the yet incipient variety, since It 
Is Impossible to foresee to what extent such Irausfir 
■Day interfere with the occult formative processt' 
through which Its ulllmale qualities would have Ih-i'H 

Ibl By budding: Seedlings o 
growth, intended for standard tret 
from a lo 10 Inches apart In the 
reason that space, as well as cultivation, must be econo- 
mized to correspond with prices, although It Is impos- 
sible to grow trees of good form and properly branchetl 
of the siie and age demanded by most planters when 
thus closely planted. Trees thus closely planted should 
he removed, or at least thinned, after having made one 
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The budding of Pear Blocks ma; be dooe daring Jnly 
■nd Aa^Ht if the; continue in a groiriDg condition, but 
the; an liable to be attacked by mildew of tbe foli- 
age, for vrhicb reason the; mnst be closely watched, 
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and shonld the malad; prove troablesome the budding 
must be done as soon as properly matured buds can be 
obtaload. Suoh stocks as. for any cause, were left dd- 
budded at budding time, together with any in wbleh 
buds shall have failed, ma; be grafted tbe following 
iprlog; but this, as well wi any and »11 grafting of tht 
Pear, must be done very earl;, before the earliest move- 
ment o( the sap in spring. In the spring, as soon as the 
HwelllDg of the buds indicates that tbe germs are a1ii-e, 
the slocks are cut back to force them into gniKth. Often 
U> insure the formation of straight, upright, sj-mraelrical 
trees, careful nurnerymeu leave 3 or 1 Inches of tbe 
stock above the insertion of the liud, to wbii'h the voung 
shoot ma; be tied, if It nhall tail otherwise to take an 
upright direetioD. Shoots may also lie thus lied to pre- 
vent their being blown out, or otherwise injured by the 
wind. These stubs should be cut hack to Ihe bud when 
no longer needed for Ibe purposes indicated. Such 
sprouts as spring from the stock Id conHe<)uence of the 
cutting back muHl bo removed from time to time tii 
encourage the growtli of the hud. This should be ilone 
while they are vet tendfr and succulent and can, there- 
fore, be Mken off without theuse of a knife. Thisprocess 
must bo repealed aa they reappear, unless it Is rendered 
unnecessary b; the failure or li 
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tbe height at which the top of a Pear tree shonld be 
commenced, unless it be that tbe beads of tbe more 
spreading varieties should be started higher than those 
of a more upright habit. The preferences of the ma- 
jority of purchasers have begotten among nurserymen 
tbe practice of forming tbe beads of all VArlotles at a 
height of 3 or 1 feet. This height is open to the objec- 
tion that, while not seriousl; fault; in the ease of such 
spreading varieties as Onondaga, Oaband Summer, or 
Flemish Beauty, it Is essentially unsuited to such very 
upright growers as Buffum, Sterling, Clapp Favoriti-, 
and even Anjou. In this particular, as in various otjiem, 
the practice of nurserynien. begotten by the preferenci-i' 
of Uie average of their custoniers, fails to adapt itself 
to the needs of the more Intelligent and conslderati- 
orcbardIsC, and to those of even smaller planters, wbn 
regard tbe health and product ivenenx of tbeir trees as 
of higher importance than the possibly increased con- 
venience of eullivatiou. 

A proper system of primary branches, upon which to 
grow a permanent bead, should be provided from the 
growth of the second Hi'ason. Probably the most pstis- 
factory provision for this purpose consists of a central 
shoot, with from 3 to G laterals diverging from the tmnk 
at its bsse. A besd should, in no case, be grown upon 
two shoc.ls, forming a crotch, since this will be very 
liable to split snd thus ruin the tree. A few Tarielie^, 
of which RoHlleser is a notable example, have tbe habit 
of producing but few branches, and aluo of making 
successive annual growths, mainly from tbe termiDSl 
buds of the previous year, thus forming a too open or 
straggling heail. Such tendency is best overcome by 
cutting Iwek the branches In spring, the effect being to 
increase their number, tbougb at the expense of vigor. 

After the primary brancben have been developed, and 
the growth of the third year is in progress, compara- 
tively little pruning will bi- found necessary Iwyond the 
occasional cutting away of a straggling or crossing 
braneb, although there is a class of varielies, of which 
Summer Doyenne and Winter Nrlia are types, which, 
especially when growing vigorously, incline to twist and 
straggle so awkwardly that Ihe branches must fre- 
quently be tied Id position to Insure tbe formation of a 
satisfactory head. 

Prior to tbe third or fourth year, all pruning must 
necessaril; have for Its object the direction and en- 
couragement of wood growth, for which purpose it is 

spring, while tbe trees are ;et dormant. 

The fact should not be forgotten that pmnlng. in pro- 
poriiun to Its extent or severity, may be a tax npnn tbe 
vigor and health of the tree, and, therefore, to be prac- 
ticed as sparingly as possible. Such necessity may be 
to a considerable extent avoided, if the orcbardist, with 
a well -defined Ideal In mind of a tree anch as he 
desires to produce, will, during tbe growing season, 
pass frequently through bis plantation and pinch out, 
while yet small and succulent, sll growths not needed 
for hla purpose, at the same time "stopping" such of 
the reserved ones as may be too far outgrowing their 
fellows. With the efficient performance of this procPKS 
while the framework of the top is being developed, very 
little pruning will remain to lie done on the arrival of 
spring, while nearly the entire growth, which woulil 
otherwise have been pruned away in spring, will have 
lieeii employeil In developing the reserved branches. 

While the cutting sway of an orcasiunal small branch 
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le intended to become the trunk of the tutun- 
tree. Earl; in the spring of the second year, all lateral 
shoots must be wholly cut away, and since the Pear 
tends strongly to renew Its growth from the terminal 
imds of the previous year, the shoot intended to become 
the trunk of the future tree must he cut down t"! tht 
point at which the top is to cororoenee, when the branches 
to form the head will start from the buds nearest tiie 
top. The uppermost shoot must, if needful, be confined 
in an upright position to constitute the continuation of 
the trunk. 

The habits of growth ot varielies differ so widely 
that no inflexible rule can be laid down to determine 






large b 



be removed only In case of actual necessity, and at a 
period early enough to permit the thorough drying and 
hardening ot the cut surface prior to tbe movement of 
the sap in spring, as a means of preventing bleeding 

Slimmer pruning tends to check rather than encour- 
age wood growth, and since It acts to a greater or lei-s 
extent as an obstruction to the clrcxilatlon, It also tends, 
HI does the permanent bending of tbe branches and the 
barilening of tbe tissues, to hasten the formation of 
fruit-buds and tbe production of fruit. 

The Pear may be successfnlly grafted upon the white 

have oi'casionally proved more or less productive for a 
time, but In such cases the union between stock and 
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cloD Ib geaemlly. If not dways. iim>er(e«t; tad aueh 
oneongenisl com filiation b are therefore usually ahort- 
lived. Tbe qaiace Is the only dlBslmilar stock upon 
which the Pear i* eitetmlvely grawa. Quloce stocks for 
Ibis purpose sre largely Imported from Franre. The 
ADgera quince Is generally preferred for this purpose. 
These stocks aie usually planted in nursery rows at the 
■ge at two years, to be buddeil during Che following 
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Then planted out for fruiting the junctior 
quince and the Pear should b" " ~~ ' ' 
surface U> encourage-the torn 
Pear. Trees thus planted will 
yet growing, solely from the quince stock, and will 
tinue to produce (rail after rooting from the Pear, 
affording the early fruiting ot the dwarf, as well a! 
permanency of the standartl. 

Not more than a specimen or 
mitted to grow upon a dwarf the ' 
after plantliig. Such trees. If left to fruit freely 
almoBt certainly be ruined fron 

they are fully establlehed. Many varieties when grown 
as dwarfs can never be safely allowed to mature more 
than a smalt portion of the fruit which they will natur- 

While several varieties are found to be especially sue- 
CPHSfal when grown upon the quince, most others prove 
only moderately ho, requiring careful and Bipert man- 
a:{ement to Insure satisfactory results. A few others, 
of which Bosc may be named as a prominent case, ars 
ohatlnacely unsuccessful upon the quince, and even 
when double -worked upon a dwarif of 
' ' "' ' cceas appears to be by n 



two should he per- 
Jrst and second years 
t to fruit freelv, will 



\ congenial 



should the hole In which a 
Into a subsoil so impervlou 

or about Its roots. If such retentive suDsoll occurs too 
near the surface, and Is not considered suitable to be 
mixed with the surface soil. It should be thoroughly 
disintegrated to the requisite depth by means of a 
subsoil plow or other equivalent device. In alt nearly 
level, retentive soils, It will be found advantageous to 
'ba^k- furrow" a land along the line of each row in 
the direction of the surface drainage, so that when the 
trees have been planted the drainage will be away from 
tbem. 

10. Laying Out. Slaking and Planling.-Tba most 
economical mode of laying out and planting an orchard, 
so far as space la concerned, is doubtless that com- 
monly, but erroneously, designated as quincunx, and 

or In rectangles, the work may be most rapidly and ac- 
curately done by planting a slake where each tree is to 
stand, and using what Is known as a planting board, 
consisting o[ a strip of board 6 or 7 feet long, with a 
hole for a stake near each end, and a notch or slot In- 
termediate and in line between tbem to receive the 
stake, and to support the tree while the earth is being 
carefully filled In, under, among and above Its roots. 
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I need be Injured or lost In 

luu LTVH may on BipBctcci loe more prumptly to recover 
from the shock of removal. (2( The single season's 
growth may be cut back and the lop commenced to suit 
the preferences ot the planter. (3) Tbe top will present 
little or no obstacle to the force of the wind until the 
nwts shall have gained surh hold upon the soil that 
there will remain little liability to displacement from 
this cause. (4| The risk of faUure from removal Is 
greatly diminished, while the more prompt recovery and 
increased rate of growth of the trees In the more open 
orchard rows may be expected to fully compensate for 
one or two years more of growth In crowded nursery 
rows. (5) Something will also be ssved in the cost of 
the trees and In the expense ot transportation, as well 
as In the lal»r of planting. 

If older or high-branched trees are not objected to. it 
will usually be found that they are but Imperfectly 
branched from having been grown in crowded rows. 

9. Preparaliim of thr ^oil. — When the late Dr. John 
A. Warder was aiked how large the boles should be 
dug for planting orchard trees, he replied, "Of the 
full sise of the orrlhard;" and it may also be remarked 
that when the ground for an orchard has been well 
tilled and fertilized to a depth at least equal to that 

occasion for holes larger than shall be necessary to re- 
ceive the roots In their proper position. It the subsoil 
lie not freely pervious to water the ground mast bo 
deeply and thoroughly underdrained. and in no case 



lat. In digging trees aim to secure as many of the 
main fibrous roots aa possible. 

2d. Expose the roots as little aa possible to tbe dry- 
ing Influence of sun and wind. 

Sd. Prepare the roots (or planting by cutting away 
the bruised and broken portions. 

4th. If the roota have been essentially ahortened In 
lifting, cut away the superfluous branches and also cut 
back such aa are to remain till a proper balance of root 
and top Is secured. 

5th. In heavv. retentive soil, plant the tree very little 
It any deejier than It stood In the nursery, and. in addi- 
tion, raise a slight mound about the trunk to avoid the 
occurrence of standing water at that point. 

6th. In strong but dry soil, a tree may 1>e plantett an 
Inch or two deeper than it stood In the nursery. 

7lh. In light sand, with dry subsoil, a tree should be 
planted S or even 4 Inches deeper than It stood in the 



Sth. Dig the hole la which a tree is to be planted 
deep enough to receive 2 or 3 incheii of Bue soil, before 
putting the tree ia plooe, malting It large enough to 
»llow the roots lo be spread ont in their natural p«ni- 
tloti. 

9th. See that good, triable surface Boll Is well filled 

lOtb. Should the soil be dry, with no linniediale pros- 
pect of rain. It will be well, after nearly filling the hole 
with earth, to apply a pall o( water, and afler it shall 
hare settled away, to fill up the hole with earth and 



tramp it down firmly. Staking will rarely lie found 
necessary, eioept, possibly, in the case of trees old 
enough to have been already branched, bat such stake 
must be watched and the tree protected against injury 
by rubbing against It. 

II. SubieguentOultivalion.-(ai Newly planled trues : 
Ground occupied by young trees must be kept well 
cultivated during the spring and early summer. If hoed 
crops are planted larger quantities of manure will be 
required, but in either case cultivation should cease as 
early as the beginning of August in order to hasten the 
ripening of the young wood. This process should he 
continued during at least fire or six years, after which 
green crops may be grown and plowed — '— -- - 

(61 Ml 
after planting, in , . 

growing season, mulch may be applied to check evsp- 

not be permitted to take the place of cultivation. The 
soil f^hould be well pulveriEed before applying it. 

|r) Itlanuring: As Btatedunder thathead |5), manure' 
should be applied sparingly but regularly, preferably 
Iti lat« autumn, and should be plowed under, or other- 
wise miiod with the soil at that time or Id the eorly 
spring, as a means of promoting early growth and the 
thorough ripening of the wood In advance of severe 
cold. Thorough maturing of the wood sliould also b« 
Bs.'-lsled, as Btready said, by ceasing cultivation the 
earlv nart of August. 

- - -  _A|| selected 

itended tor the market or for u)>e at 
. should be carefully hand-picked. 

(a) Qathering summer and autumn Pears: With verj' 
few eiceptions all Pears acquire a higher quality it 
gathered before they are fully ripe. The generally ac- 
cepted rule is to gather the crop when on occnsionally 
full grown, wormy specimen Is ripe, or when there Is a 
pereeplible change In the color of the maturer speci- 
mens, or when the stem parts readily from the brancli 
It the fruit is slightly llftod. 

((-) RipfningBummersnd winter Pears: When gath- 
erer! the fruit should l>e placed in a cool room devoted to 
the purpose, and spread upon Hhelves,ortn lackof a suit- 
able room they mav be placed in shallow boxes or 
drawers, where In due time they will acquire their full 
color and flavor. Since thin fruit parts with moisture 
quite freely, it, and especially the later ripening varie- 
ties, should be pretectfid from adrylng atmosphere, par- 
ticularly from drafts of air, which will causp the fruit 
to shrivel and become tough and leathery. It ti also 
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true of at least very many varieties that even it blown 
off or gathered when but two-thirds grown, the fruit it 
put away as already described will usually acquire a 
satisfactory quality. Fruits thus gathered and ripened 
are found lo have less teniiency to decay rapidly at the 

(c) Oathering and ripening of winter dessert Pears; 
These shoulc^ remain upon the tree as long aa practi- 
cable without danger from frost. When gathered, they 
should be placed In a cool, frost -proof room, and it will 
be well also to wrap each separately in soft paper. 

without further attention, bat the quality of 
most kinds will be much improved if Ihey are 
brou^t Into a temperature of GO" or T0° a fort- 
night before their usual season of maturity. 

(d) Winter cooking i'cars: These should be 
gathered and put away in close packages In a 
cool, frost-proof room, in the same manner as 
russet apples, like which they will shrivel, and 
become tough and leathery, if left exposed to 
the air. They may remain tn this condition 
until needed for use, 

lli. Paehing and if arktiing. -In America, 
Pears are generally packed for market directly 
from the tree, without awaiting the process of 
ripening. Barrels are largely used as packages, 
although this fruit is frequently put up in halt- 
barrels and sometimes In bushel, peck and even 
t on in half-peck baskets. American growers rarely 

ripen their fruit before marketing it. This, if 
done at all, is more generally accomplished by 
the dealer, doubtless with decided profit, since in the 
larger cities fully fifty dollars have been known to be 
paid for a single barrel of selected fruit, and yet the 
same fruit ripened and offeicd in quantities lo suit cas- 
tomers bos been sold at two or three times the original 
cost. The marketing of unripened Peare is obviously 
unprofitable so far as the producer Is concerned. 

In Europe, the choicest truils are carefully selected 
and house-ripened. When approaching their best con- 
dition the fruits are separately wrapped in soft paper, 
and are then put up in packages of perhaps one or two 
doiens, and sent no as to appear upon the market when 

E rices quite In excess of what they would have realiied 
ad they been offered in an immature condition. 
14. Varirlitt. - Since the popular and desirable va- 
rletles ot Pears may be found fully described In stand- 

deemed ncccsKsry. Among the very numerous varieties 
of Pears described In such works there are doubtless 
many possessing high quality and other valuable char- 
acleristic-, which, for some unexplained reason, have 
tailed to attract the attention ot growers. 

Since varieties vary In Ibelr season of ripening with 
change ot latitude, and often, to some extent. Willi 
change of location, even In the some latitude, the desig- 
nation ot such season becomes a matter of more or less 
difficulty. In the following llsu the season given will 

forty -third p. 

other species ot fruits, that very many varieties are of 
small siie, unattractive appearance, or ot such delicate 
texture when ripe as to disqualify them forihe market. 
allhouRh they may possess, in an eminent degree, the 
peculiar characteristics which render them desirable. 
and to persona of cultivated taste. Indispensable for the 
supply of the family. Such are termed amateur Pears. 
The following is a list of a few of the most popular of 
these, arranged approximately in the order ' " '" 

^am(. Stolon' Rmarki. 
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ISooth. 

(6) Culinary Pemtn: Very (ew dossert Pesra are found 
lo be B»tlaf»ctory for culinary uaea. since tbey too gen- 
erally lose at lB«Bt a portion of their flavor and aroma 
in the proceEH ot cooking. There are. however, several 
varieties of high, auatere character wblch prove adapted 
to this parpoae, among which are the following: 
ITami. SKUini. Stmarti. 

..Nov. Jan OcsaiiooallT lood 



B]«k Wo 



..Nov. Marcta. 






at temporarllv popular, even thou 
r quality. The following varlet 



X market fruits: 






Id CoiiBr«u..b.e.Sapt--. 



m. tUnurkt. 

b. Sei>t..EiMllent. bnt a laid; 

m. Sept. . Prodnetlve, and a- 
ceedlncly beantlfni. 

!!lj<Bdiii« market Pear. 



Sheldon... 
Ratter .... 

AnJoD 

Ktaffor.... 



e.aept. Oct ExMllent for all cnir' 

«. Sept. Oct. [posea. 

e. Sept. Oct OiownonlTMadwarf. 

*, Sept. Not. 



..Oel. Nov 

..Ort. Nov 
. . .Oet. Nov 



...IinuaelMlaDddallln 

. .Not valuable north at 
..Sncceeda best at the 



IS. Rrlalive Driirailtneti of Dwarf t.-Tben are 
a few varietiea, among which Louise Bonne and An- 
gouleme may be espeolally mentioned, which on free 
(Pear) stocks are either tardy bearers or require to be 
fruited several years before developing their ultimate 
qnalltlea, but which succeed uaunually well upon the 
quince, developing at once upon that stock their ulti- 
mate qualities. These, especially the Angouleme, are 
valued as market varieties when grown as dwarfs. 

Aagoaleme, and perhaps some other varieties as 
dwarfs, ocoaaionally bloom so profusely as apparently 
to prove unable to develop the fmlt, which In conse- 
qiipoce proves abortive. The natural and obvioua rem- 
edy in such easels disbudding, or Its equlval rat. cutting- 
back the fmit-bearing shoots before growth Is com- 



doubcless partially, if not in many cases even wholly, 
due to their Increaxed tendency to early and excessive 
productiveness when grown upon that stock, which, 
owing t« the very common unwillingness of the grower 

material needed (or wood growth, and thus lo occasion 
eihaUBtion before the tree has gained a tborough hold 
upon the soil. 

If, with any variety capable of forming a satisfactory 
union with the quince, anil with the tree planted In the 
manner heretofore described, the entire crop of bloom 
or incipient fruit of the Srst one, two or even three 
years (dependent upon the vigor of the trce| were re- 
moved, and if subsequent crops were carefully and 
thoroughly thinned, It is at least higlily probable that 
permanent health and longevity would prove nearly or 
(|Ulte as general with dwarfs as with atandarda, thuH 
permitting the more extensive growth ot the Pear In 
greater variety in small or amateur plantations and in 
limited grounds than is practicable with the use ol 
standards. f<^ >p_ Ltok. 



(e) Market Pears: The markets demand varieties of 
attractive appearance, of at least medium site nod ot 
flne texture. To the grower, productiveness and vigor 
of tree are also ot primary importance. If posseasing 
the foregoing characteristics, a variety may prove at 
least temporarily popular, even though ot comparatively 
-' ■'■■  varieties, some of which 



Pubs on th« Nobtbbbn Pi-ains. — The culture ot 
Fears In ths middle west follows the geoeral lines ot 
Pear growing in the Atlantic States, but there are some 
radical points ot dilTerence. The difficulties of Pear 
tcrowing in the upper Mississippi Valley are many and 
grievous. Above the fortieth parallel and west of Che 
Great Lakes, nearly all efforts have been failures. The 
best successes have been on high, rather Kteep ridges 
and bluffs near watercourses, with light colored clay 
soils and northerly exposures. Pear trees are not planted 



the slopes. Plun 

The ground should be already net In clover or bine 
grass. Small circles are apaded out for the trees. These 
are cultivated with the hoe and widened with the growth 
of the tree. Small Ireea branched very low are belt. 
The trees may be cut back the second year to within a 
few inches ot the ground. Only a very moderate annual 
frowth ia desirable. 

e baa borne several cropn 

soils, plenty of manot^ vid clean culture are deadly lo 
Pear trees in this region. 

The critical period is that of the flrat fruit crop. The 
deadly enemy ia blight, which ia sure to appear then. 
ThesucccHxfulPeargrowermust not neglect his orchard 
a single day during the season of blight, but watch for 
the enemy and cut out and bum every hiighled twig as 
soon as seen. Sultry, damp weather in June Is most 

Roonce, KielTer, etc., are sa^^ to succeed further north 
and resist blight better than any others. Under slightly 
more favorable conditions, Clalrgeau, Howell, Seek el, 
Tyson, Washington, Flemish Beauty, et*.. may be used. 
The hardiest and blight. resistant varieties may be 
grown and when in bearing a branch or two grafted with 
a more delicate sort with success. q_ l_ WatbODB, 
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The Peak in CALiroRxi a. -Visitors at the old Cali- 
fornia missions durfog the early part ot tlie century 
DOted the preBence of aeedling Pear trees In tlie mis- 
sion gardens. Many ot these trees surviveil the oeglect 
which came upon the mission properties after the iieeu- 
lariiation. and were in thrifty growth an<l iKaring at 
the time ot the American occupation. The first Pears 
Bold in San ^'rancisco and In the mines in IMtt-^ were 
gathered from old miasion trees, and some of these old 
trees grafted over, gave the first Calltomla product of 
the popular European and American varieties ot half a 
century ago. From this beginning the growth o( Peara 
Increased until the commercial product ot 1S99 included 
the following: 1684 carloads sent overland to eastern 
and foreign markets labout the same as for the five 
years preceding) ; 5,760.000 lbs. dried Hears shipped to 
the same destination |a million pounds less than the 
preceding yearl ; 483,:iH* cases of canned Bartletcs and 
24,772 cases of other Pears canned, which was 140.000 
eases more than the preceding year. There are about 
one and one-halt mlllioD Pear trees In California or- 

It Is a most Interesting tact that a single variety fur- 
nishes a very great part, perhaps even as much as 
toar-fltths, ot the Pear products ot the state, and thai is 
the Bartlett. Whatever it may lack in high quality Is 
more than compensated for by Its cammerelal servicea- 

" ty. It is handsome and ot eood size, endures long 






•en, and Is of sufficiently 
good quality to please consumers: in fact the (California 
grown Bartlett Is said to be better than the same va- 
riety grown in the Atlantic states and In the west ot 
Europe. This Is not, however, the chief reason why the 
Bartlett so largely preponderates In California, The 
niling condition Is found in the fact that owing to the 
marked difTereoces in localities not widely distant and 
yet differing In elevation, in exposure to coast influ- 
ences and away from them, and other local causes, the 
Bartlett has a very long ripening season, and valley, 
coast and mountain Bartletts follow each other through 
nearly three months and thus make succession of dif- 
ferent varieties during this period unnecessary. There 
Is. however, at present a greater disposition than 
hitherto to extend the season by growing other varie- 
ties, hut they are selected for resemblance to the Bart- 
lett type. Clapp Favorite la sold as an "Early Bart- 
lett," and a Winter Bartlett, an Oregon seedling. Is now 
being planted lo carry the same stvie ot a Pear as late 



Pears but because o1 
fully plant the area intend 
the Intrusions ot heavy < 

product ot Pears is from the best loams Cal 
affords, and the preflta from the tree warrant t 
of such land. Pear trees are regularly pruned t< 



Anjou, Clairgeau, Clapp. Cornice. Dana Hovey, Easier, 
Hsrdy. P. Barry |a (.'alifomia seedling), Seckel, and 
Winter Nells. E. J. Wickson. 

Thi KiirriRPEAB was grown from seed of the Chinese 
Sand Pear, probably crossed with the Bartlett, by Peter 
KlefFer, a horticulturist, who lived near Philadelphia. 
He first exhibited the fruit at the Centennial Exhibition, 
in 1870, in that city. See p. 1242. The planting of or- 
chards ot this valuable Pear began soon after [his lime 

2 or 3 years than ever before'. The Klefter being won- 
derfully productive, the planting having gone on apace, 
and none of the earlier planted orchards having ceased 
to exist, the question may properly arise, wilh the great 
probable Increase In the production ot the fruit. What 
of the markets! 

We in the East have been shipping KlelTer Pears by 
car-loads, sometimes packed in barrels, at other times 
loose or in bulk to be packed at destination, to cities in 
the middle West, but those cities in the future will be 
largely supplied with fruit grown near by. This Pear 
has grown in favor with consumers, to an extent fully 
equal to the increased pruduction. It was observed 
in the Philadelphia and New Yortc reUll markets 
and fruit stands that during the months of October 
and November, in 1898 and ISOU, there were very 
few Pears offered, except the Kiefler. It is excellent 
for canning and preserving, and it Is fortunate that 
such Is the case, so that a large part ot future crops 
may he used In this manner. The Kieffer will flourish 
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as possible. Still some progress is being made ii 
tending the California list of popular Pears and s 
ot laral and of distant origin will probably ach 
prominence, especially in the shipments to " 

California Pears are grown on Pear-seedling 
very little recourse being had to rooted cuttini 
dwarfing stocks. A dwarf Pee 
osity. The heavier loanis and e 
plant«d with Pear trees, not bi 






bent tor planting; let them head low, 1 
back at planting and annually for seT< 
bait ot preceding year's growth, and keep top thinned 
so it will not be too dense. In this way one will have a 
sturdy tree that will carry two or more barrels of fmll 
in such shape that the orchard can be cultivated until 
(he Pears are of markeUble sise. In the season of 1899 
a yield of over 16,000 barrels of Kieffers was had from 80 
acres of land, and now. on August .%, 1900. there is a 

Srospect of a similar yield. An 8-toot Clark cutaway, 
rawn by 4 mules, is still running In the oreliard. In 
our first orchard planting ot the Rieffer we were not 
advised of the importance of pollination, and planted 
large blocks without mixing in olber sorts; the results 
were very little fruit, except on trees near to or ailjoin- 
Ing orchards of other varieties; there Kieffer trees pro- 
duced uniformly good crops. It was a heavy loss to 
have an orchard In this shape tor several years; the 
^ remedy seemed to be, and was, to top-graft some of the 
Klelfer, and also to replant to other sorts blossoming at 
the same lime. A mixture of not less than one-tenth of 
Le Conte or Qarber answered the purpose. One to 3 
per cent of the orchard trees die annually from a sort 
of body biight; the spaces are reset with other trees, 
which bear fruit in a tew years. In picking the fruit 
we use ladders hung on wheels (old carriage wheels), 
which are reaililv handled and safe. Laddere 12 to S4 or 
even 30 feet cjin be used, but wltli one of 18 feel, properly 
hung, a man can pick Pears from (he fop limbs 20 
feel high and the ladiler need not touch the tree. Fig. 
1690. The orehard can be gone over quichlv and the high 
Pears picked first, these being most likely to be blown 
off and to be bruised In falling. We use. In handling 
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our tmlt from tbe orchard, baskets holdiiiitK bushel, mnd 
Ckrt Into packiog house on low VBgons, the plsttorm of 
whlsh is made of 2-luoh hemlock plank lU feet long and 
hnog aa low as will permit a 2-foot front whael to turn 
under; being low It la very convenient to load from tbe 
ground. A man can readily load TO to 80 baskets with- 
out getting on the wagon, and the packing honse Qoor 
Is about the same height as tbe low wagon for conven- 
ience of unloading and reloading on other wagons for 
carting to markets. Jom, g. COUJNS. 
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Un. Packlnc Puia for uport. 

DwA&r Peabs. — Dwarf Pear trees arc produced by 
budding the Pear-wood upon tbe French qaince. The 
point of nnlon sbotild be so low that, when the young 
trees are transplanted into tbe orchard, this point will 
be 3 or 4 inches below the surface of the ground. The 
quince, being naturally of a slower growth than the 
Pear, will, by tbe moisture of tbe ground and its protec- 
tion (rem the drying effects of the atmosphere, be kept 
more nearly equal to the size of the Pear. As the tree 
becomes older the Pear will throw out Pear roots at the 
union, which will give increased vigor and strength to 
the tree la Its years of maturity when prodncing heavy 
crops of fruit. 

The soil beat adapted to dwarf Pears Is  rich loam, 
with a subsoil wbicb requires thorough underdralnlng— 
a tile drain within 5 feet of every tree In the orchard 
would be thorough draining. The soil should be good 
strong com or potato ground, and kept in sucb condi- 
tion of fertility from year to year, for whlcb purpose 
good, well composted, barnyard manure has no equal, 
butmny be supplemented by other fertilisers— as ground 
bone and potash. Small crops, as beans and potatoes, 
may be grown betvreen the trees the Brst few years oftor 
planting, but never should they be allowed In the least 
to Intorfere with thorough tillage, or to rob the trees of 
proper and desirable nourishment. The growth ot the 
tree is of far greater value than any farm crops whlcb 
can be grown between the trees. The soil should be 
thoroughly cultivated at least every 10 to IS days during 
the growing season till about August 15 to September I. 
It should cease in time that the wood may fully ripen. 
Suitable cultivation can hardly he given with any crop 



and thinning ont all surplus branches which will not be 
wanted for limbs to the tree, so that at matority the 
tree shall be open-beaded, with opportunity for plentr 
of air and sunshine all through tbe tree, without which 
superior quality of fruit cannot be grown. The lower 
limbs should he within 20 to 24 inches of the ground. 
Trees when 20 to SO years old should not be more than 
12 to 14 feet high, and tbe diameter of tbe branches 
about 12 to 16 feet. See Pig. 1S91. It is a very errone- 
ous Impression that a dwarf Pear orchard under proper 
conditions is short lived. There are in the United 
States orchards in vigorous condition, and now produc- 
ing annual crops, that are from thirty to fifty years 
old. 

Some of tbe advantages of dwarf over standard Pears 
are: more trfies con be planted to the acre, they com- 
mence bearing mncb younger, the fruit Is not so liable 
to be blown off by early winds before maturity, it is 
much more quickly and easily gathered than from high 
tr«e*, the fruit is larger and of better quality than that 
on standards. All varieties do not succeed equally well 
as dwarfs, because they do not all form an equally per- 
fect union with tbe quince. Duchess Is tbe leading and 
most profltable variety now grown as dwarf, although 
many others succeed well. l. t. Ysoxahb. 

PiABB mu EiPOBT. — Pears have not been grown for 
the export trade to any large extent, but there is no good 
reason for It. As Fi^ee supplies the English market 
with the finest Pears that are grown, the American 
shipper needs to study the varieties, season, and eitont 
ot the French supplies to avoid a difficult competition 
which has to be met in seasons of full production. When 
the Pear crop has been light on the continent, as often 
occurs, we have succensfuily exported the IjOulse Bonne. 
Anjou, BoHc, and Winter Nells. Later varieties, as the 
Easter and Josephine de Halines, with their very fine 
quality, would meet with ready sole In foreign markets. 

As else and quality are important factors with Eng- 
lish buyers. Pears for export should be grown upon 
dwarf trees, that close pruning may be done, the fruit 
Judiciously thinned, and tbe much higher culture given 
that the dwarf tree requires. 

The fruit should be gathered when it has reached Us 
most perfect development, but not allowed to come to 
Its full maturity, or approilmato ripening. This is the 
right condition of fruit when ft is to be shipped wltbout 
refrigeration. With refrigeration, a little fuller maturity 
may be allowed. Bach specimen should he wrapped In 
paper. A layer of excelsior should be placed on the bot- 
tom ot the boi, which Is marked to be opened; over this 
place asheet of paper. Pack the Pears In single layers. 
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19 should be planted in n 
20 feet apar- 



, As the trees become oldi 
entire ground should be given up to frequent cu 
tioo, and under no conditions should a dwarf Pei 
chard be needed to grass, nniess to clover for Ibe 
pone ot plowing 11 --■-- •— '—••—.--- 
Dwarf Pearn req 



ongh annual 



the foliage and before the budx 

swollen In tbe spring; but where tae coiu is severe It is 
better not to prone till about the first to middle of 
March. This pruning should >>egin with the Brst year. 
and be continued annually during the life of the tree, 
cutting back all of the new growth to within 4 to 8 buds. 



IMS. Boi ol fancy Peara for Hie domestic m 



ling, which covering each with paper and excelsior until the box Is 

1 the least sure. Boxes should hold .16 large Pears, and 00 of me- 

'- ■- dinmslze. Pig. 1692. This la a refinement of even the 

bBBt packing for tbe common domestic trade. Pig. 
1093. The risk in exporting N In the lack of proper 
facilities on steamers that are not fitted with rofrlgen- 
tion. The fruit often becomes overheated and decays 
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in passage. Another cause for loss is rough handling. 
In unloading, the boxes are slid on planks, and if they 
are not removed promptly at the bottom of the gang- 
way, one box strikes heavily against the side of another, 
bruises the fruit and its sale is injured. The best efforts 
and work of an entire season may be sacrificed at this 
point. When the fruit arrives, and opens in perfect 
condition, the prices received are usually 40 per cent 
greater than those of the home market. The best re- 
sults are obtained when the Pears are packed and 
shipped direct from the orchard. 

With fruit of superior quality, better steamer facili- 
ties, and more careful handling, a large quantity of 
American Pears can be exported, for foreign markets 
are steadily demanding and receiving increased sup- 
plies. George T. Powell. 

PEAB. AmgBlor V.f Persea gratissima. Avocado P., 
Persea grafitntima. BalULmV., Momordica Charantia. 
Garlic P., Cratceva gynandra. Prickly P>, Opuntia. 

PEABL BUSH, Erochorda grandifhra. Pearl Froit, 
Margyriearpus setogus. Pearl Weed or Pearl Wort, Sa- 
gina . 

PEAT is a kind of soil formed by the partial decay of 
plants in the swamps of the temperate zone. It is a 
standard potting material in greenhouse work for cer- 
tain classes of plants, as ferns, orchids, heaths, rhodo- 
dendrons and other ericaceous plants, woody plants from 
Australia and the Cape of Good Hope, and many other 
choice and difficult subjects. American gardeners com- 
plain that they are handicapped in growing such plants 
because American Peat is poorer than European, the 
lack of fiber being chiefly deplored. 

The Peat bogs of England are often 5 or 6 feet deep, and 
some of the Irish ones are said to be as deep as 40 feet. 
They have been forming ever since the glacial period, 
but are now on the decline, owing largely to natural 
causes. Peat bogs represent the decav of many kinds 
of aquatic and marsh plants, but chiefly sphagnum 
(which see). This moss g^rows upward and decays 
below. Near the top the Peat is brown, fibrous, light 
and porous : lower down it tends to be black, heavy, dense 
and without indication of its vegetable origin. The ash 
varies from 1 or 2 per cent in newly formed Peat to 10, 
20, or even 30 per cent in the older Peat. Peat is com- 
monly used for fuel by the Irish peasantry, but almost 
never in America. In greenhouse work Peat is valued 
more for its porous, moisture-holding properties than 
for its plant-food. If dried, it may be used as an ab- 
sorbent for liquid manure, " not so much for its inher- 
ent value," says Roberts (in his *^ Fertility of the Land"), 
"as for conserving the nitrogen in the manure, and for 
improving the condition of the stables.** 

The transformation of Peat bogs into arable land is 
rarely a pressing problem in America. It is usually too 
costly for a new country. The notion, however, is very 
common that Peat lands are extraordinarily rich in 
plant-food. Nevertheless, according to Roberts, swamp 
muck and Peat are not richer in plant-food than the 
good soils, with the exception of the nitrogen in the 
Peat, which, without doubt, is far less available than it 
is in good soils. (American Peat contains about .07 per 
cent nitrogen, .21 per cent phosphoric acid, and .13 per 
cent potash.) Peat lands differ from good, arable soil 
in being cold, sour, and too wet. To reclaim them one 
must drain off the superfluous water and apply lime 
freely to destroy the harmful organic acids. Sometimes 
sand or clay may be added to improve the texture. 
Tillage opens the soil to air, warms it, makes it uncon- 
genial for nitrites, and congenial for nitrates. It takes 
time to reclaim Peat lands. Thoroughly decayed Peat 
is muck. >/7, ]^, 

Peat is chiefly composed of vegetable matter in what 
might be termed a state of suspended or partial decay. 
The soil which covers the greater portion of the earth's 
surface has been made by the disintegration of rocks 
and stones, through the agency of frost, water, and the 
atmosphere, and is composed mostly of sand and clay, 
these differing In proportions according to locality. 
Such soils are spoken of as inorganic soils, since they 



contain but a small percentage of organic or vegetable 
matter. Peat, on the other hand, is spoken of as an 
organic soil, since it is composed largely of vegetable 
matter, often as much as 97 per cent. It is formed either 
in the presence of water or peculiar climatic conditions. 
That which has been formed under the influence of 
water is found in swamps or the places from which 
water cannot pass away readily. Aquatic plants and 
mosses flourish, and at the end of the growing season 
they die down; vegetation is renewed the following 
season, and so on until the lavera of decaying vegeta- 
tion rise above the surface of the water, when ferns and 
plants of a more ligneous character generally establish 
themselves and give firmness to the surface. 

That which is dominated by climatic conditions, as 
on the siliclous sands of some parts of England, and on 
the heathy sands in the north of Germany, is comi>osed 
principally of the roots of heaths, mosses, and other 
cryptogams which grew among the heaths. It forms a 
stratum of what might be spoken of as a very fibrous 
and elastic turf, usually not more than 3 or 4 inches in 
thickness. This Peat is not often found in this country; 
at least the writer presumes not, as he has not seen it 
offered in commercial catalogues which offer orchid 
supplies, though they offer fern-root, bog Peat, and 
occasionally, "fiaported Peat for orchids.** The fiber is 
vexy fine and uniform, and is the ideal material for 
orchids, anthuriums and other tropical subjects with 
roots of a more or less atrial character, as it may be 
broken into small nodules of fiber which do not decay 
readily with the abundance of water and humid condi- 
tions that such plants must have at certain seasons. 
From its porous nature, the surplus water not only passes 
off readily, but there is also free entrance of air, which 
is as essential as w^ater for the supply of oxygen to the 
roots ; and by the admission of air, the material is kept 
in good physical condition. For these reasons, also, it is 
the ideal material in which to grow ericas, epacris, and 
other genera of the family Ericaceie, though owing to 
the hot summers of this country' these last-named plants 
cannot be grown to the perfection which they attain in 
England. Peat which is found in swamps is abundant 
in this country. It differs from the European product 
in not having the necessary fiber. Though not of much 
use for orchids, anthuriums, etc., it is useful in potting 
ferns, and in preparing beds for planting rhododen- 
drons, kalmias, and other larger-growing plants of the 
EricaceflB. It is also useful in mixing soils for vases 
which have to stand in exposed positions outdoors dur- 
ing the summer, since it is more retentive of moisture 
than ordinary soil. As a substitute for the European 
Peat in orchid culture, etc., American gardeners use 
kalmia-root and fern-root, especially the latter, which 
may generally be found in quantity upon the surface of 
the Peat which has risen above the water. When choice 
can be had the roots of the more slender-growing ferns 
are preferable to the larger and stronger -growing 
species, since the roots are correspondingly finer. 

Edward J. CANyma. 
PEA-TSEE. Caragana ; also Sesbauea. 

PECAH (Hicbria Pecdn, Britt. Cdrya olii^CBfdrmis , 
Nutt.). Of the 10 or more species of hickory, the Pe- 
can is the most important from the horticultural stand- 
point. Possessing, as it does, the desirable qualities of 
rapid growth, reasonable precocity and productiveness, 
and producing a nut with thin shell, good cracking 
quality, full kernel and delicat-e flavor, it may well rank 
first among our native nuts in value and cultural im- 
portance. Its probable cultural value has long been 
recognized, but only within the last twenty-five or 
thirty years has there been systematic planting of the 
trees in orchard form with a view to deriving profit 
from the sale of the crops of nuts. By far the larger 
part of the commercial product of Pecans is still ob- 
tained from the wild trees of Texas, Louisiana and Mis- 
sissippi. 

The species is indigenous on lowlands and river bot- 
toms throughout most of the valley of the Mississippi 
and its larger tributaries. It is found as far north as 
Davenport, Iowa, in the main valley, Covington, Ky., in 
that of the Ohio, and Terre Haute, Ind., in that of the 
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Wftbash. It is alao sbundant tbrougnoat esstern and 
central Teiftii, eiCeadiog sonlhward into Heiico, but 
nowhere r«>cbinK the immedJBte cuMt of the Oalt. The 
■reB d( naturftl diHtributlon. therefore, covers conslder- 
Kble portions of Ohio. Indiana, llliDOla, Iowa, Missouri, 
Kansaa, Oliiahoma, Indian Territory, Arkanaafl, Ken- 
tucky, Tenneesee, Alabama. Ulaeiiislppi, Louialaoa and 
Teiaa. Commerclai plantations of considerable slie 
have been made in most of these states, aod outside of 
this area in North and South Carolioa, Georgia, Floriila, 
New Mexico, California and Oregon. Small experimen- 
tal plantings have been made In moat of the middle and 
northern states. The cultural era ot tbe Pecan may, 
therefore, be considered aa now (airly entered upon. 

Under favorable cundltions of soil within its natural 
range, the tree attains majestic, dome-like proportions, 
reaching a trunk diameter of 4 to 6 ft., with a height of 
100 to 175 ft. and a spread of lop o( GO to 70 ft. Some 
of the largest trees recorded are found in Illlaols and 
Indiana in the valley of the Wabash river, near the 
uortbem limit of Its natural dlatribution. This ten- 
attain great size under favorable ronditlons 
e to puiiling questions regarding the proper 
tor planting In orchard form to insure tbe 
Igor and productiveness of the trees as they 
approach maturity. It ban also glren rise to much 
speculatloD as to the possibility ot dwardng the tree by 
propagating upon other .ipeciea and thus, by reducing 
■he site ot top and trunk, to render tbe tree more tract' 
able and it possible Increase ita proportional produetlre- 
ness. Little careful and systematic work bas been done 
on this line, however, most ot the planted orchards 
■till coDaistiDg of seedling treea. 

Commercial Importance of the Pecan. -The Import- 
ance of the Pecan as an article of commerce seems not 
to have been generally recognised until after the civil 
war. As in the ca^Q of the Florida orange, the favor 
which It met with from the soldiers of the Union army 
doubtless did much to spread Its reputation In northern 
cities, and to pave the way for a favorable reception 
when llrst shipped in large quantities, during the pe- 
riod of IM70 to 1880. Since then tbe increase in demand 
baa been rapid and steady, and for many years the 
large, tbiu-abelled varieties have nttallcd at higher 
prices than are obtained for any other A merle an -grown 
aac. Choice Pecana of large size rarely retail in north- 
em cities at less than 40 cents per pound and fre- 
quently rise to 76 cents lor a fancy article. 

Accurate statistical data on the total yield and value 
at tbe crop are lacking, but the yield often runs Into 

Texas having handled upwards of SOoloOO lbs. in a sea- 
son. A large and growing demand for Pecan meats baa 
developed among confectioners, one New York dealer 
having prepared and marketed 100,000 Iba. of theae In a 
year. 

Prom the favor with which eihibltH of this nut in the 
American section at the Paris Exposition of 1900 were 
received. It seems probable that a considerable export 
trade can be developed whenever tbe supply of choice 
DUts exceeds the derannd for domestic consumption. 

Climalic and Soil Sequiremente. - From ita wide 
area of natural distribution, covering, as it does, more 
than flfteen degrees of latitude, the species may be ex- 
pected to thrive la most ot the regions adapted to the 
culture ot tbe common tree fruits of the north temper- 
ate Eone. Trees from difTerent latitudes are found to 
vary greatly in hardinens, as would be expected. Seed- 
lings from the lower MisHlssippi valley auccumb to the 
winters of MaHsachuaetts and Michigan, when trees 
grown from Indiana, Illinois and Iowa seed survive un- 
injured. On account of lack of productiveness and the 
■mall slie of nuts in the North, the area of probable 
profitable planting east of the Kocky mountains Is not 
likely to extend north of tbe Potomac and Ohio rivers. 
In portions of Califomia and Oregon the trees are re- 
ported to make a strong and thrifty growth, but there 
Is general complaint there ot lack of productiveness. 
Within the area In which the species succeeds, most of 
the profitable trees at this time are od moist and rela- 
tively fertile soil. 

The moist, clayey and sandy loams ot river bottoms 
subject to occaaioDal overflow, are peculiarly adapted to 
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this trie. It thrives on fertile uplands that are suffi- 
ciently moist and rich, and even on light, aandy soils 
when well feniiiied, bat the cost of the tertiliilng 
necessary on tight soils Is probably too great to leave a 
possible pioflt in the culture of the Pecan. In Texas, 
certain soils underlaid with hard-pan are reported to 
have been fitted for planting by exploding a charge of 
dynamite In the hole where the tree is to be planted, 
thus loosening the soil, afTordlng drainage and prepar- 
ing it for easy penetration by the roots. 

Propagating.— Darlag the earlier yean of Pecan or- 
chardtog none but seedling trees were planted. Many 



roar rears after the operation. (Pace 1294.) 

of the planters believed (as some still contend) that the 
seedlings would come tme to type and that efforts to 
perpetuate valuable varieties by budding or grafting 
were unnecessary. As larger numbers of trees of 
known parentage have come into bearing It has become 
evident that tbe variation among seedlings of this spe- 
cies Is very great and that a large proportion of the 
seedlings of choice varieties fall to equal the parent In 
vigor and productiveness of tree or sice and quality of 
fruit. Fig. 1695 shows an Instance of such variation, 
the thirteen forms Illustrated having been produced by 
thirteen dliferent seedling trees grown from one crop ot 
nuts from  single isolated tree, by B. M. Tonng, Mor- 
gan City, La. Mr. Young states further that other 
seedlings from the same tree showed even greater varia- 
tion, and that with few exceptions the nuts of the seed- 
lings were smaller than those of the parent tree. These 
seedlings show little variation in vigor of growth, but 
vary as greatly in productiveness as In site of cut, the 
largest crop yet borne by the least productive consist- 
ing of less than Ore pounds ot nuts, while the most 
productive has for two years Imme upwards of one 
hundred and fifty pounds of outs. 

The early attempts to propagate the Pecan by the 
methods of budding and grafting practiced on the more 
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common orchard trees were rarely successful » and the 
opinion became prevalent that this species could not be 
budded or grafted. Various devices for propagating 
by layers, by upturned roots and root-cuttings were 
suggested and tested at different times, but none of 
these proved of permanent value. 

The iirst really successful work in graft-propagation 
seems to have been by crown -grafting on Pecan stocks. 
This is most commonly practiced in early spring on 
stocks in place, having a crown diameter of from 1 inch 
to 2 or 3 inches. The stock should be cut off smoothly 
at the crown and grafted either by splice, or side-cleft 
graft, according to sise of stock. Cions with terminal 
buds are preferable, and they should in all cases be so cut 
that but one scarf exposes the pith. In this method no 
wax is used, but the grafte<i stump is carefully mounded 
up with moist earth to the top bud of the cion, to 
prevent drying out. In the humid and mild climate of 
the Gulf states, this is probably the most promising 
method for the inexperienced amateur. Bench -splice 
root-grafting on 6-inch top sections of one-year-old seed- 
lings has been fairly successful In some cases, but 
grafts set on lower sections of root are not considered 
worthy of planting out. Annular budding on the new 
wood of second-year seedlings yields a considerable 
proportion of success when favorable climatic condi- 
tions prevail, but in unfavorable seasons, as of extreme 
drought or heavy rainfall, it results in almost total fail- 
ure even with expert operators. 

Top-working of the Pecan is generally difficult, only 
a small percentage of success usually being obtained 




1695. Outlines, showing variation In the Pecan (X >^). 
All grown from nuts from one tree. 

with any method. On young trees of Pecan, Water 
Hickory {ff. aquatica) or Mocker nut {If. alba)^ not 
exceeding one inch in diameter, occasional success by 
splice-gn^afting is obtained in Florida. Diagonal side- 
grafting on various hickory stocks is also occaRionally 
successful in Florida, but no orchards of commercial 
importance have as yet resulted from any of these 
methods of propagation. 

The most promising results in the top- working of. 
Pecan trees that have yet been obtained are probably 
those of E. E. Risien, San Saba, Texas, who finds annu- 
lar budding in June or July of strong shoots of the 
growth of the current season the best method. An 
abundant crop of such shoots is secured by cutting 
back the trees severely in March, using a cross-cut saw 
if necessary, as is sometimes the case on large trees. 
If the tree is old and the bark hard, the pushing of buds 
is stimulated by hacking the bark of the stubbed trunk 



and branches with a hatchet. The budding is done 
when the shoots attain the size of an ordinary lead pen- 
cil. Budding done on dry days is found to yield much 
the best results, especially if followed by several days 
of dry weather. The cions must be thoroughly pro- 
tected against drying out between removal from the 
tree and budding, however; and the "tying in,'' for 
which strips of old cotton cloth are used in preference 
to stronger material, must be thoroughly done, to insure 
success. When all conditions are favorable, thrifty 
seedling trees are quickly transformed to choice varie- 
ties in this way, and begin to bear good crops within 
three or four years after the operation is performed. 
Fig. 1694 shows such a tree during the fourth season 
after budding. The tin guards about the trunks are 
found necessary in that section to protect both young 
nuts and tender shoots from destruction by squirrels 
during the summer. 

Distance t M ethod of Planting ^ and Cultivation,^ From 
its large sise It is clear that the Pecan should not be 
crowded. Most of the orchards planted have been at 
distances of 40 or 50 feet, but experience would indicate 
that 60 feet is a safer distance. Where seedling trees 
are depended upon it is probably advisable to plant 
closer together on the start, with a view to cutting 
out the trees bearing inferior nuts as soon as their true 
character is discovered. As at least half of the seed- 
lings of any given lot may be expected to yield nuts very 
much inferior in size to the seed planted, it is probably 
wise to plant about double the number that are desired 
as permanent trees. The subsequent thinning out will 
leave the trees irregularly placed, bat until bud propa- 
gation of the species, both in nursery and orchard, is 
better understood and more successfully done than at 
present this is probably the safest and most economi- 
cal method for the orchard planter to adopt. In the 
earlier days many planters advocated and practiced 
planting the nuts where the trees were to remain in the 
orchard, usually planting two or three in a place to in- 
sure a " stand. '^ The difficulty of protecting the young 
trees from injury and the consequent uneven character 
of the orchaitis have caused most of the later plantings 
to be made from the nursery row at the age of one or 
two years. If planted on strong and well-prepared soil 
to insure a vigorous growth the first season after re- 
moval to the orchard, one-year-old trees are probably 
preferable. The tap-root of the one-year-old Pecan tree 
is usually two or three times as long as the top, and 
more care in digging from the nursery rows is neces- 
sary than with most trees. No harm will result from 
a moderate shortening-in of the tap-root, however. In 
fact, the tree is probably benefited by the more spread- 
ing root system that results from this practice. 

If the nuts are to be planted either in nursery row or 
orchard they should, if of valuable varieties, be stratified 
in sand during the winter and planted out as early in 
spring as the ground can be worked. If of common 
soris or in regions where mice and squirrels do not 
abound, they may safely be planted in well-drained soil 
before winter sets in. Ordinary nursery cultivation will 
usually suffice, but nothing necessary to insure a strong 
and vigorous growth the first season should be left 
undone. Digging from nursery row is most easily done 
with a horse tree-digger, which cuts the roots at a suf- 
ficient depth to avoid injuring the trees. 

The soil for orchard planting should be thoroughly 
prepared, and, if not naturally rich, should be well fer- 
tilized with well-rotted stable manure or some fertiliser 
rich in available nitrogen. Much depends upon securing 
a strong growth of both root and top the first year after 
transplanting, li proper care is taken to cultivate and 
fertilize the trees they are probably not injured by crop- 
ping with ordinary hoed crops for four or five years, 
especially if occasional leguminous crops, like crimson 
clover, cow pea or velvet bean, are plowed in. After 
trees reach maturity in thrifty condition, cultivation is 
probably less important, though some of the most pro- 
ductive trees reported are in fields regularly planted 
with cultivated crops. 

Harvesting and Jf arreting. --The common method of 
harvesting is to gather the nuts at intervals of a few 
days as they fall, sometimes hastening the dropping by 
beating the bunches lightly with bamboo or other light 



Todii. The nuts should not be left on the ground lone 
enough to become vet or diBoolored by alonuB, u botli 
■ppeuanee Bnd qaftlltjr are Injured thereby. Host Pe- 
cans of mediam siie. and below, are now polliiheil by 
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to the pound, the retail price la rarely below 50 cents per 
tb. In the large cities, while for seed, snch nuts, If ot 
well-authenticated Tarletles, uaaally bring from tl to 
(3-50 per lb. 

Probably at least 96 per cent of the market supply Is 
still from wild trees and, as the crop varies greatly In 
', the wholesale price Is nub- 
o 5 cents per lb. (or ordinary 
iverage price paid by burera. 
considerable i[uanlltles have 
>ted atorage, and large proflts 
) instances In tbla way. 
medium sliea are cracked in 
lifferent cities, notably In San 
Antonio, Texas, and New 
Vork, and marketed in 
neat cardboard cartoua 
in the form of meala 
ready for the domestic or 
com merel al confectioner. 
Such meats usually re- 
lb., and at a somewhat 
lower price their eon- 
Humptlun will undoubt- 
edly be largely Increased. 
Initel Entmiei.— 
Among the most trouble- 
some enemies of tht Pe- 
can are certain leaf -eat - 
{ caterpillars, Includ- 
; the fall i ' 



log the 



Tin 



Dmry), which la con- 
trolled bT burning the 
webs with a torch at- 



ned variEtla oi t> 



I Pecaa. Natursi il 



friction in revolvii 



This pro 






Spraying with Paris 
(treen would doubtless be 
more effective In case 
tbia pest should appear 
In large nnmben. The 
hickory twig-glrdlerfOn- 
cidtrts ciHDulatvi, Say) 
Is sametimea trooble- 
soms on Pecan. The fe- 
male beetle deposits her 
eggs In twigs which ahe 
afterwards girdles to 
auch an extent that they 

winds and fall to the 
ground. These should 
be Immediately gathered 
and burned, to prevent 
the larvB from entering 
the ground. Certain bor- 
ers, notably the painted 
hickory borer {Cyllttif 
pic'u(,Drury,)and allied 
speciea, sometimes work 
hsToe by tunneling the 
cambium layer and Innir 
bark, I " -- ' " ' 



e bellev 






I also wor 






rolylut 



s that bsv 



nuts, and rende 
Unfortunately, it has the sBtnn effect on stale notx as 
on fresh ones, and makes posnibia the working off of 
old stock for new. Di-aliTK have been quick to taki> 
advantage o( this and frenuently mil old polished nuts 
with new at the beginning of the season. It la therefort' 
not advisable to polish or ottu-nvlse manipulate higli- 
grade fresh Pecana at the present time. The demand 
for large, thin-shelled nuts for seed has consumed so 
large a proportion of the product up to tlie prfxent time 
that market prirea on large nuts for table U!-p are hard 
to Hi. Por fresh nuts, running approxlmulely fiO or lens 



ingh advanced age or oth 
only known 'remedy for these is the prompt rem 
destruction of Infested trees aa soon as dlscovei 

Probably tlie mo.t aeriuus insect enemy to 
merclal Pecan - grower Is the hickory  abuc 
{antpXoliIha (ary»tui,Fitfb],- ' ' " 

trate the hull and yonn 

ping. 8o far as recor .. .. _ 

Pecan than on the shellbark hickory (ff. /ncii 

its hybrids. No remedy except prompt dentruciioi 

tlie Infested nuts by burning has been discovered. 

Variftiti (Pl(. ItiW) .-Under the stlnrnlna of the hlih pi 



osIl7 Hlecled wUdllnii, 1 



e been dUtnlHed b; the 
' iia. dnrlnE ibe vl 
wa^imbUihed wilh 

1 of tbem httve 



nnts under lb«ge Humes mwr b« eipecWd to ih 
m. The vladom of appljlna nrlelal nunei 
<ropjUEnt«d by nome metbod of bud-propogatlon 



 It la very doubt 



Uu. aelectad nati 

ud runnine 2i li 

OolunMan (Pi 

■lUbtlr » 



ricl«d It middle >nd U 



__.. rnlolj thin; otgoodcr 

' snd delicile aiiTor. Tnw reported lo be vljoro 



FraUehtr (Pic. 1< 
tradoced by the lat 

ln( iKchtl;; ibell I 



itlre; (iBvor delicate, qusllly 
□p^Vbr the late W. R. StuI 

n thic^kneii. partlut 



iThlob dOH not Blw^ra till 
.-OriKin, Oeean Sprtiri 



UIbb. Dliaemi- 



nalltT. TnWTlKoni 



. CjllDdri. 
i: liernfl [' 
I and pkmIi 



IM7. I>edlculana 



PEDICULAKIS 

B, /!.— Introduced by Herbert F 



II Sprloci. MiH. Intro- 
pi. Mill. OtILl. pointed, 
■bell and plnmp. briihl 
I'or delkale. onallty very 



ODfDH>l 

a digniaed 
m 20 have 
BBedllDAB. 



lyE.E.Rieien. Sun Saba,' 
ilbt kemel'and delldata Ae 

(Fig. leHS.O.-^riaic 
San Saba, grown and ict 
Cylindricdl, modii 



leof 



Khell and fnll 1[< 

«uaft'lFl<. 
by tbe late W 



n Spring. Mlm. 



bin, crarkins qn Billy good: ken 
LinijLj uuuu. 1. itv thrifty and productive. 

Van Brmon (PIk. leea, t),— Introdnced by the 
taart. Ocean Spring*. Ml». Oblong, larce, runninl 
onad; Ibell modemioly thin, cracki oell and yle 
leata of goad qnnllty. 

flvtridi— Several evident hybridi of the Pecan ' 



species of Hicori 
■pldnoiui belDE the UcCalllstt 
Indiana, and the N'nesbannier 1__ 
dently hybrids botireen H. Pica 



.. Floyd) I 



tural V. 



I m liar 






For detailed deBCrlptloiiH of Tarietieauid tullerdiacuii- 

^lon of Pecan, see Rept. on Nut Cultare. DIv. of l>oni. 

IT. S. Dept. of Agr., pp. 49-64, PI. 4, 8. 9, Fuller's Nut 

ColtnrlBt, chapter on Hickory Nuts. pp. 147-302; Rept. 

ility Mo. Bot. Garden 7, pp. 38-42, PL 1-23. See Bitoria. 

Wm. a. Tatlob. 

FEDICOLABIBf Latin, lottte; long Bapposed to brepd 

lice in sheep that fed on these plants). Serophular- 

iAeeir, Lovbewort. About I2S species of herbs, monlty 

natives of the northern he ml sphere, with terminal spikes 

of yellow, reddish purple or white fls. The few kinds 

eult. In hardy borders are chiefly esteemed for the 

beauty of their fine-cut folisee. A good many species 

II tried, but tbey seem to be short-lived and 



it is conjectured that their re 



sitic o 



other 









hut the great majority. Including those described below. 
are perennials. They are procurable from dealers In 
native plants. P. Canadtniii seems to be the only 
American species cult, in European gardens. A good 
plant of it has G-8 Us., each % in. long, In a spike IH in. 
long, which becomes 5-8 In. long in fruit. 

Qeneric characters; Ivs. alternate or whorled, rarely 
subopposite, l-many times pinnately divided, rarely 
merely dentate; calyx anteriorly cut, variously 2-5' 
toothed; corolla 2-lipped, the upper one (or galea) with 
OTwithontalongbeak: stamens4.dldynamDns; capsule 
ovate or lanceolate, oblique ; seeds usually fen. 
A. Galea (i.pp^r 



i%ir 



long). 



racemAia, Dougl. Height 1 

nutely and doubly crennlate: fls. white; beak circlnatc- 

incnrved. nearly reaching the loner lip. Colo, to Brit. Col. 

AA. OnUa vilh rery short beak or nanr. 

B. Braeli monllij longrr than the III. 

prtosra, (iray- Pig. 1697. Robust, lW-4 ft. high: Ivs. 

pinnately divided; spike 

loB     - . 

BB. Bram shorlrr thati the lit. 
C. Capsule oeate, aearefly longer than Ihe ealfx. 
Unosolita, Mtchx. Swamp Lousewort. Glabrous or 
nearly so, 1-^ ft. high: Ivs. alternate and opposite, pin- 
nately lobed, upper ones sessile: fls. yellow. Aug.-Oet. 
Swamps, Conn, to Manitoba; south, Ohio to Neb. B.B. 
3:18."!. 

cp. CapiHle lanceolatt, three timet at long at the ealgr. 
dl, Linn. Wood Betont-. The common 
Lousewort. usually more or less hairy: stems 



PED1CUI*AEIS 

oonuDonl; tufted, H-IH tt. 
I VI. moBtlT alteTDBUi, pli 
parted, all but the uppennoe 
oled: As. yellow or reddish, 
white. April-Jnne. Dry woo 
thloketB, Nov« Seotla to Mai 
M.uth, Fl>. to a. Mei. B. B. 
B.H. 2506. n 

PEDILABTKITBI •Aocftovti 
pkorbiicea. Uostly small bui 
■bnibs, havlDg the oharacters 

tborbia, except that the In' 
I irregular and enlarged Into . 
spar on the upper aide. Al 
species In tropical America, 
are easily grown with the flesi 
phorbiaa In sandy loom, well i 
and msnured. Propagati>d 1 
ting dried at the bate, theo Inst 
occasionally motsteued sand. 
Uthnnaloldw, Poit. Bird C 
~ w BuBR. Stem 4-6 ft. high. 
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Iva. 1 



icaolab 



1-3 1 



long 



sreen; Involucres bright red, p 
declined, ii-% in. long, in tx 
cymes: stamen and strie lo 
■erted. Went Indies. B.R. 
10:837. L.B.C. 8:727 (*«- 
pJiorbia canaliculata). B.H. 
2a\A {Euphorbia earimtta) . 



mini 



whillsh 

1mv«, rrom CalU.. !■ 
allf enltlTaled. 

J. B. S. Norton, 
PEER-TO. or Flat PMwh 
o( the South is iVunuj Firaie 
See Ptach and Pntnut. 

FEBPIIL TBEE. Ficui rtl 

PEIBSBEU. See Pmikk 

PEUUieOllIDK (ifM-Jt. b 
the trait Is long aod slender 

stork's bull. Oerotiidcra. 
NICK of gardens. Pii^BO 
Tbe person who wishes to sti 
contemporaneous evolution of 
may And his heart's desire in 
gontum. With great numbers 
cles and many of them varial 
eonfuslDg in a wild stnle, witb 

llnued through two centnrie 
with a large Bpccial llleratu 
Senus offers exceptional adv( 
and perpleiltiea to tbe Ntudent 
of the species are South A 



3 English and 
 imina " 



in tbe florist's Pelargonium 

known In England as early a , 

The twooriginalsof the race of lonal 
or bedding Geraniums were Intro- ; 
duced Into England In 1710 and 17U. 
Early In that century, a half doien 
species were grown at EUham, in tbe famous gar- 
den of James Shersrd, and these were pictured In 
IZa in Dillenius' account of that garden. "Hortus 
Elthamensis," a samptuously Illustrated work in quarto. 
Even at that time. A injuiHrnia bad varied markedly 
(see Fig. 1098). In his "Species Plantarum,- I7ri3. 
Ltnnnus described the tew species which be knew 
(about 251 under tbe genus (Jeranium. In 1787, L'Hprit 
ler founded tbe genus Pelargonium, and transferred 
many of tbe Linnnan species. L'Heritier's work "Gera- 
niologia,''Bquarto, appeared in Paris In 1787 to 1788. with 
44 full-page plates. Early In the nineteenth century. many 
apeciea were In cullivatlon in Europe, and eiperlments 
In hybridising and breeding became common. There 



a variety of it) aa llcund by DiUaoJut in l»t 
E« Of the oH^nal piste 






stblng Elkt 



greenhouse subjects. Tbe Geranium Intorest seems to 
have culminated In Robert Sweefa noble work on " (Jera- 
niacev," published in five volumes in London, 1820 to 
1830, containing oOO well - executed colored plates of 
geraniaceous plants. At that time many distinct garden 
hybrids were in cultivation, and to these Sneet gave 
Latin botanical names. His fifth volume is devoted 
chiefly to garden forms of the show Pelargonium type, 
(o which the name P. domtnlirvm Is given In the follow- 
ing sketch. Tbe development of the lonal or bedding 
Geraniums had begun in Sweet's time, and be tnclndea 
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PEIARGONIUU 



sppeared. Dd Jungbe 
M6thodlque de 1& Calture du PfilftrgonluTii.'' 
IBM, conUins good bibliogrnpblosl and cult 

Most of tbe cultivated forma ot Pel- 
argonium Fan be grouped into four 



"Trait* 
'bI data! 



[. Tbe z( 



:ultunil 



jr bed- 



ding typos, known to gardener 
(lersniunii- Tbey comprlae a mongrel 
clasfl, lately designated IBalley, "Bot- 
any," p. 31*1 as Ptlargonium horio- 
rnm. This race aeemq to be derived 
from P. lonatt and P. inqvinani. 
These apecies were made by Llnnjeus ' 
in 1753, but be founded them on de- 
aoriplions in earlier worlta rather than 
directly on the plants. In America, 
the lonal Geraniums are very popu- 
lar, for tbey develop their colors well 
in the bright climate. They are popu- 
lar In all countries, however. They 
probably stand closer to the lives of 
a great number of people than any 
other omafaental plant. If a window 
or a garden can have Liut one plant, 
that plant is likely to be a Oeranlum. 
The oil) race of large - flowered and 
large- clustered Qeranluma was known 
as Nosegay Geraniums, because they 
were bouquet- i ike, but this terra Is not 

been developed for Its lone-marked 
leaves. There Is also a race of double- 
flowered sonals, which have appeared 
chiefly since IBflO. The veiy full doii 
ble and close-clustered forma lOHe 
much of the grace and charm of the 
single types. Some of them are " 






Ensltive eye, l 



n balls of 



ir wadding. In the devel- 
opment of tbe Individual flower of the 
Geranium, there have been two ideals 
-the English Ideal for a circular flower 
with the petals broadened and over- 

a somewhat 2-tlppcd flower and the 
petals well separated. In tbe Gar- 
deners' Chronicle in 1841. p. G44, the 
proper form is aet forth in an illustra- 
tion, and this is contrasted with the 
"original form;" the picture Is repro- 
duced, somewhat smnller, in Fig. IU99, 
'The long, narrow, flimsy petals of the 
old varieties, "the nriling Hays."moved 
by every breath of wind, and separated 
to their very base by broad, open 
spaces, have been sncceeded by the 
beautiful compact flowers of the 
present day. w' ' 




Indented, strongly nerved, their diam. averaging about 
5 In.: pedicels large and abort: pe- 
rigid, and projecting be- 



yond 



) foil 






soft, fleshy, 
md. To 



very targe, often IW in. a 

this type Dauthenay refers Ine nruani 

Geraniums, dating from 18S2. 

A special handbook is devoted to 
those plants: Dauthenay, "l.es (irira- 
niuma,' Paris, 1897, 
"" II. The ivy-leaved Geraniums, the 

troducts of Pelargonium ptilalum. 
Ig. 1702, Tbe species is said to have 
been introduced into Kngland in 1701. 
It is a weak and straggling plant, used 
mostly in vases, hanging bankets, and 
other places in which an overhanging 
subject is desired. The foliage Is thick 
and shiny, slightly peltate and promi- 
nently angle-lobed, and tbe pink or 
reddish Z-lipped flowers are always 
admired, Uuch-lmproved and double 
forma are now in commerce, and the 
plant Is probably more popular than at 
any time tn its history. 

111. The show or fanoy type is 
known to gardeners as Pelargonlnm. 
and In this country also as Lady Wash- 
ington Geraniums. Fig. 1705- Theas 
ClantB are very popular In Europe, 
Qing grown in numerous varieties. 
They are prominent at the eihibitions. 
Because ot tbe bot, trying s 



dim 



I of ver 



inv gardeners who 
Bueceea wen wiin ihem. This ntM 
of Pelargoniums aeems to have de- 
scended chiefly from P. enCHilalnm, 
although P. anguloitim may be nearly 
equally concerned in it. P. grandi- 
tloruTK is also thought to have been a 
formative parent. It is probable that 

cemed in the evolution. In (act, tbo 
late Shirley Hibbard once wnite|G.C., 
July 3, 1880) that "It must be evident 
to every cultivator o( these flowers 
that the blood of a score or so of spe- 
cies ia mingled in them," This marked 
garden race, which represents no sin- 
gle wild species, is designated tielow 
a P. don   



IV. 



Various scented -leaved Gera- 
niums, known mostly as Rose Gera- 
niums. These are of several species, 
with (heir hybrids and derivatives. Tha 
common Rose Geraniums are nearest 
P.llrai'f.oleni»iiA P.Jfadala. TbeNut- 
meg Geranium is P. orforntijriimum. 
Aside from tlie above groups there 






appea 



andtbsorlElnilfoi 



ideals, altbougli the picture do 

In recent years a French type h 

appeared under the n ' — 

J bois," or "large-wood" race, it is 
,1 character! led as follows by Dauthe- 



radically in (ho trade, as P. totntnto- 

»M»i, P. fchinalHin, P. Mule. P. auiH- 

qHtniUerHm, P. fiilgidtm and P. 

guereitolium or the derivatives of 

ihow the ailpped ^l"; The other species mendmied In 

> Mrs. E. G. Hill -. the following account (and not men- 

mi loweat.Wlslre. tioned above) are not known by the 

writer to be in the American trade, but 

they are of Interest as parents of garden forms or for 

argoniuni are very satisfactory plants, and tliey deserve 
lo he better known. Pew groat collections of Pelargo- 
nium species and varieties! have been made in this 
country. The late John Snul, Washington, once had a 
very large collection. Robert Sandiford, Uansfleld, 
Ohio, is «    - ... 



ved class ; also tbe Cottage Gardens, Qneena, N. ^ 
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■nd E. 0. Hill A Co., RichmoDd. I 

rem, Sui Francisco, hu B Iftree 

L«ly WsshiDR " — - -■ - 

of Coraell Ut>i 

had About I,0(ni varlptlt^ii 

mad species, represeutiug 

■11 groDps. 

Benth&m and Hooker 
estliDkU that the genuB 

about 170 apecloB. Nearly 
all of tbem are rrom South 
Africa. All the upeciea 
mentioned la this article 
are from that refcloD. 
Harvey, in Vol. I of Har- 
VBJ & Sonder's Flora 
Capensis (1859-60), ad- 
mits IC:) species; and hie 
scriptlODi are tollowc 



The Horticultural Department 



aHelyiatheel 
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altboagh tbey should oot be allowed to shrivel at an; 

time, ir the cutilnKx »how slens of shriveling, a lighi 

Byringing Is preferable to a heavy watering. After the 

the treatment of the planm 

iga had been reoted id the 

iter considers wood grown 

St of t'liem can be taken 
uid 95-100 per cent of tbem 
ary rutting- bench. 
the Geraniani propagating 
cm heat of <i5-eB°. While 
and before they are rooted. 
out keeping them too moist 
what Ger ' 



species ^ven below, 
nium Ib diBtinguished froi 
genus Geranium by teehnica 
aeten. in most oases, the 
«rs of GeranluHi are regula 
thoae of Pelargonium are irr 
two upper petals differiuf 
others in siie and shape ai 
coloring. The moat const 
ence between the two gen 
presence in Pelargonium o 
tube, extending from the t 
ot the sepalB and adberent 
of the calyi tube or pedicel, 
la not seen by the casua 
bat It can be discovered b; 
longitudinal section of the 
pedicel. In Pelargonium tl 
B'parted ; petala B, mostly 
■patulate. In 3 sets or serif 
upper and 3 lower ; stamen 
3 or more ot them merely si 

Cui-TnBi or Zasii. Qta/ 
the general florist may com 
CDlture the easiest of ail 
tact remains that it la as n 

an It is to observe the requl 
other plant, in order In su 
duce the beat effects atti 



•lock. The dangers ot over 
great with the (leraniam i 
plants. In order to keep t 
varieties In good health It It 
the stock Intended for prop 
and to propagate either fri 

the plants In the month d(8 

■hey will benome eetabilnl 
tain a vigorous constltutl 
winter seaeoo. The prop* 
grown wood Is far less sa( 
wood grown Inside, and wl 
enltings are placed in sand, 
ot them Is likely to damp on, especially ii 
there baa been a comparatively abundant rain- 
fall dnrlngthe month of July. The Iwst method ITOI. 
that the writer has found for striking the Seld- 
growD euttlnga is to put them in S-inch pols, 
using a light, sandy soil tree from all manure and rhe 
ieals. and to place the pots In the full sunlight eifhfr 
a eoolhouse or a frame. These cultiaKs miial lie kept 



)t." Ab 



9 the 



boroughly cailuaed and be- 

ranlums, according to the 
B a firm, pliable clay loam; 

manure. After potting the 
I be lightly watered and 

so if the sun is eitremely 
ie hold and the foliage lliia 
ttems begin to look plump, 
m should not he grown at 

Its young state in a soil 



cb, a: 






1 far ae the 



t kept It 



e diseases are 
r Improper treatment, snch 

r keeping Ihe plants loo- 
icb strong plant-food in the 
torn blued with too much 
lire prodncea a spotted con- 
o( Ihe leaves ordinarily 
"spot." It uBually appears 

f after eitrenie heat accom- 
1 by copious showers or 



h and English round-Sow- 
varietles. In order to pre- 
tbe best results, select 
:, vlgorouK plsnla that have 
propagated either in Ibe 
latter part ot August or 
the fore part of Septem- 
ber, and that have sliawn 
a dlspoBlllon to take hold 
Immediately, both In root- 
ing and In slarting to- 
grow after being polled. 



The I 



lutd not be too 



rich, and it ir 
with the plant In a rather 
small pot, say 2)4 In., and 
proceed onward with light 
BhlfU,-that Is, Bbifting 
the plant from a ZK-ln, 
to a VA-in. pot, and so on, 
letting the ' 



n inc 



til a 



ach shift u 
<r S-ln. 



m fuwy-laavtd Qeia- 



stocky growth. and far m 

rich soli. When the plants i 
may be regularly fed with t 



which will usu- 
' be large enough to 
rer the finest apeci- 
DS. Whenever potting 

Hrmly. an a Arm soli 
produces a short- jointed. 



« bloom than 
seh a ,1- i 



U-in. I 



t thej 
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critical time for these specimen Geranium plants will be 
during the months of July, August and September; 
during these periods exposure to intense sunshine should 
be avoided. Too much water and a close temperature 
are always detrimental to the 
Geranium. Syringing the foli- 
age frequently in order to 
keep down the temperature 
is also detrimental. If these 
plants are kept under glass, 




1703. Pelarsonium peltatum (X /^). 



a light shading or stripping upon the glass is bene- 
ficial. Probably the best position for such plants dur- 
ing these three extreme months is on the north side 
of a row of trees , some distance away from the trees, 
where the plants will have the benefit of the subdued 
shading of the foliage. If kept under glass and shaded, 
abundant ventilation should always be provided. As 
the winter approaches, a night temperature of 60^ and 
day temperature of 70°-75°, with plenty of ventilation 
during the daytime, especially in bright weather, seems 
to best suit the plants. Syringing ruins the flowers, 
and too much moisture either in the pot or upon the 
foliage causes the spotting of the foliage known as 
** dropsy.** In planting the Geranium in the field or in 
beds always avoid an over-rich soil. The soil should be in 
good condition and fertile, but must not be loaded with 
either chemical or animal fertilizer. Too much water 
at any period during the hot weather produces a rank 
growth, reduces the quantity of bloom and in the ma- 
jority of instances causes the spotted foliage to appear. 

Another disease, which is sometimes serious, espe- 
cially in extremely hot seasons accompanied with a 
superabundance of moisture, is **stem rot." This fre- 
quently attacks imported stock. Just what produces 
this disease the writer is unable to say, but it is most 
serious during intensely hot seasons;' the entire plant 
turns black and fades and withers away. The stem rot 
occurs in varieties that have been very heavily propa- 
gated. 

The insects that affect the Geranium are also compar- 
atively few. The red spider is sometimes a serious 
pest during the summer and is ditncult to get rid of 
when it is once well established. The only method that 
the undersigned has found efilcacious is to syringe the 
plants with an extremely fine spray, and also to pick off 
the leaves that are seriously affected and bum them. 
The greenfly is also troublesome at times, but is eas- 
ily managed with the ordinary fumigation of tobacco. 
There is a small caterpillar that eats the foliage and 
sometimes proves a serious pest. If one can induce a 
few ground sparrows or any of the warblers, or even 
English sparrows, to make their home in the green- 
house, they will put a speedy end to these caterpillars. 
Another remedy is to go over the plants carefully and 
pick the caterpillars off and destroy them. This is tedi- 
ous, as it must be done frequently. 

In the way of bedding Geraniums, as a nile the Bru- 
ant section produces the best results, but there are a 
number of English and French varieties that do espe- 
cially well in our hot climate. The greatest difficulty 
that we have in successful Geranium culture in America 



is the intense heat of the summer months, chiefly July 
and August. The writer has found that the following 
varieties grow especially well in the field as well as in 
beds on lawns. In the Bruant section: Mme. Landry, 
Beauts Poitevine, Mme. Charotte, Mme. Chas. Molin, 
and C. W. Ward, all of varying shades of salmon-pink; 
Jean Viand, pure clear pink; Mme. Jaulin, peach-pink; 
John Doyle, A. Riccard and General Grant, scarlet; 
Thos. Meehan, magenta-pink ; Count de 
Castellane, a deep crimson- scarlet. Among 
the French varieties : Mme. Barney, Mme. 
Philip La Brie and Francis Perkins, pure 
pink; Rene Basin, bright rosy salmon; 
Gertrude Pearson and Grandville, pure 
pink; Marvel, S. A. Nutt, Richelieu, Cha- 
teaubriand and De La Vigne, brilliant crimson-scarlet; 
Pasteur and John P. Cleary, bright orange - scarlet ; 
Eulalie and Mme. Buchner, snow white ; Cesar and Duke 
de Montmart, brilliant aniline-purple. 

A much larger list of varieties suitable for pot culture 
may be mentioned, for when growing in pots a larger 
collection is desirable. Among the Bruants may be men- 
tioned: Mme. Charotte, Jean Viaud, Mme. Landry, 
Mme. Jaulin, Mme. Chas. Molin, Count de Castellane, 
Beauts Poitevine, Mme. des Bordes Valmore, and Thos. 
Meehan. In the English round-fiowered section: Hall 
(^aine, flan Maclaren, Wm. Ewing, Gertrude Pearson, 
Mrs. Chas. Pearson, Barbara Hope, Lillian Duff, Mary 
Beton, Dorothy Burroughs, and Rudyard Kipling. In 
the Fancy or Aureole section : Andrew Lang, Jean Re- 
meau, Grandville, La Fraicheur, Mark Twain, Hubert 
Charron, J. B. Varrone, Mme. Bruant, Mme. Blanche 
Jamet, George Sand and Daumier, crimsons and scar- 
lets; Rasphail Improved, John P. -Clearv, Richelieu. 
Chateaubriand, Dr. Despres, Ryecroft Pride, Pasteur; 
in salmons. Modesty, Nydia and in purple Due do Mont- 
"^*rt. c. W. Wabd. 

Show Pblaroonttms. — What we know as show Pelar- 
goniums have enjoyed a long popularity. By the gen- 
eral public, and by old people especially, they are known 
as Lady Washington 
Geraniums. They are 
not so commonly grown 
as Geraniums, chiefly 
on account of their 
limited season of bloom 
and the fact that they 
cannot endure our hot 
midsummer suns. 
Through the greater 
part of the summer 
they are liable to be 
neglected. They also 
require different treat- 
ment from Geraniums, 
and— if skill there be- 
more skill in cultiva- 
tion. 

We will commence at 
the end of the bloom- 
ing season. They are 
past, and require rest, 
— a season of ripening 
the growth already 
made. During this 
time very little water 
will be needed, and 
they may be stood out 
in the full sun. We 
need only cut off the 
old flower - stems. In 
no sense should they 
be cut back at this 
time, neither should 
water enough be given 
to encourage new 
growth. All the 
leaves should stay on 
until they naturally 

turn yellow with age, thus securing a thoroughly ripened 
growth. In September, one may prune them into shape; 
sometimes rather severely, but in any case cut out all 
weak and soft shoots. They should then be shaken out 




1703. A good Pelargonium (X >i). 

P. eordatum of botaniatn or an 
offshoot of that specieft. 
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and repotted in s light compost, not rich, Into the Mnall- 
e»t sized pota tb*t will bold theni, for the proceaa ot 
growing them on hs«to be gone over every sesson . After 
potting, a good soaklngwJll be neceesftry, and they may 
be placed In * well-lighted eoldfrune. There 1b no need 
to keep Ihem close; the stlmulBtian of water, and the 
■light pretention of a, frame being usually enough to 
start them into new growth. No forcing will ever be 
needed at any season, and if one wished he might keep 
them in a coldtrome until very late in the scaso 
long OH BdeijUBte protection against frost la affoi 
With II- they are at their best in late May ond J 
and to have them In good condition we grow 
slowly in a house averaging about 50° night tern 
ture (slightly lens in midwinter), from October am 

After the turn of the days— in January — we 
them, using now a richer compost. We give a I 
good shift, depending in part on the siie of plant 
sired, the vigor tbey show, and the difference in ^ 
ties. If we had wanted them to bloom In April . 
some florists might, at Easter, we should have p 
Ihem at once — in late August or September, inti 
size they should bloom In,— amedium siie, probabi 
same as they had lately occupied, and have taken 
indoors to grow on continuously. But for our dis 
in May and June, they are potted again in Janaary 
some may be given another shift when extra vlg 
tbe possible need ot a few extra large specimen: 
mand it. They will need carvful stopping. Some 
bing out of weak shoots, when they break abunda 
will help those that remain, and we may even ba 
do a little pruning. Stopping, however, must 
be discontinued as soon aa the (lowering stems 
I begin to show, which Is about the end of Febni- 
', ary In the writer's practice. These stems can be 
distinguished easily by a slightly different man- 
ner of growth. Up to this time the plants may < 

trained specimens we must begin to bend tbem 
as we wish them to grow, as :helr growth speed- 
ily hardens and the plant will realdlly take and 
keep the form to which it Is shaped. 

Water should be given sparingly through the 
dead of winter. February and March ore the 

this time 

the judici 

may, it necessary, be c 

Into bloom. They are 

tacks of greenfly and re 

age Is fairly tender am 
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Plnnt trfIA lliiek. lurrulml bmHChrt 
fithy odor: Im, arhicnlar or ren 
la«-ly it at all hbrd : ,Hflore,re»ri 


. and ,tro«g 
iform. »h,,l- 

«l»btlM,! 


good itamtn- 7, iht V upprr ontt thorl. { Cieo- 
nium.i Pish im Beudinu aEBAHiL-us. 


unUa. WlUd. Zonal, or Hohsb-i 
H. Shrubby in ha native place and In 
1, becoming wooily at the hose even 


BHOI (JlRA- 

iT'il^ts'X 



Ins 



ctich 



andtl 



liable to injury from to- 
pelled to rely.upon tluid 
almost whully The bluoming season 
;h lengthened by giving a slight de- 

Ime to take cuttings is soon after the 
lason. Often towards the last of the 
a few " growing " shoota. 



a^vruainjfjru 



le-half th 



ori^nal plait. 



lofth 



It off and on dur 



ingtl 



make pretty 

little plants In 4- or 5-inch pots without stopping. Cut- 
tings taken nt the usual time and grown on in G- or T- 
inch pots come In handy In grouping for the front lines. 
It Is neceisary to raise a few plants every season to re- 
place alder plants which have grown too large. Neu 
varieties arerai-nl from seed, which Is freely produced. 
In hybridising it does not appear that hand -pollination 
has any effect, nv the seedlings seldom show any par- 
ticular ainnity to either parent. 

There Is a dwarf strain of show Pelargoniums known 
as "fancy. " The plants are usually heavily blotched 
and very free-blooming. The writer bas never seen 
any in this country. -p [>_ Hatphld. 









young branches somewhat bispld: Ivs. round-cordate, 
glabrous or pubescent, long-stalked, usually with a lone 
or horse-shoe mark of deeper color on the upper sur- 
face, the margin cren ate -dentate, with seveta] very 
shallow rounded lobes: stipules broad, cordate-oblong; 

Eeduncles long, the fla. nearly sessile: oalyz-tube gla- 
rous or nearly so, 4-5 times longer than the lanceolate 

spatulate. -"Among shrubs uid on hllisidrx. ... The 
flowers vary from scarlet and crimson through all shadei 
of red to pure whitc'-forcey. Probably originally red. 
P. lonale was Introduced into England in ITtO. Linnrus 
described tt in ITfiS as Otranium eanale, founding the 
species on previous descriptions, not on specimens. It 
Is probable that the species had been considerably modi- 
fled by domestication when Linnvus wtmiIc. Then' 
seems to be no accepted portrait of tiie original form of 
the plant. 
2. lugalnuii, Alt. Pish OiuimTM. Fig. 169S. Plant 

viscid, the leaves not zoned: ealyx-tube densely gland- 
ular and viscid, .3-4 times longer than the lanceolate 
segments ; petals broadly obovate, scarlet, hut now 
varj-ing lo lighter colors.— "Among shrubs and on hill- 
sides." This is the Orrnnlun Inquinaii o( Llnnteus. 
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who foQDded the species do previous descripllons. Odc 
of tbedescrlptloDa(UiUenlus, iD''Hortus ElthameDSls," 
1TJ2) w«8 aoooinpMiled hy b picture. bdcI this picture. 
reduced one-hslf, Is reproduced Id Pig. 1098. It will be 
seen that even in thkt eirly dn; (be species hul Tsried 
iDto * form with short-notched pelnin uid short pedi- 
cels. Introduced into England In 1714. 

3. hoiUrnm, Bailey. CoiraoN Fish or Bkcdiho Qera- 
NiiiH. Fl^. ia9»-lT01. The common Gersnlum In 
great numbers of forms, derlTod from Ihe blending of 
P. tonale and P. inqtiituins in more than a century of 
oareful selection. The original species are not now in 
cultivation. Practically all garden Geraniums have the 
Eonal marks on the leaver or bands or a eentrtil blotch 
of variegation. Some of them have Inlermiogled colors 
of green, white and red on tba some leaf. Some are 
" silver-banded ' and Bome''gold'banded.'' See Fig. 1701. 
AA. Plant iceak and uiuallti Irailing, tie bmnriet 

ilendtr aud nol lueruliHt; Ici. tttikg and 
glotay, lobed, moivinalfy ptilalt .- iH/Iorttefn<» 
umbtUtilt ; good itamtni T, t upptr thorier. 
(Dibmikjia.) [vt-Lravbd Obbaniums. 

4. pelUtum, Ail. (P. Kufdrttm, Sweet. P.kedingfA- 
liam, Hon.). Fig. 1703. Plant with slender- Jointed, 
more or less ligzag stems which aro glabrous or very 

pubescent, tiesby. the petiole inserted Just inside the 
margin at tbe base, about El-nerreil. with about G short 
wide, mostly obtuse main lolws and often with smaller 
minor lobes or angles and notches: peduncle very long, 
originally 4-tl-Bd., but now bearinK many greatly modi- 
fled fls,, the calyx-tube slender and slalii-like and often 
longer than tbe pedicel and S~3 times longer than the 
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pointed nerveil and mostly dilate lobes; petals twice as 
long as calyx-lobes, red to white or purplish, tbe 3 
upper ones erect and purple-blotched or striped, tbe 3 
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lower ones usnally smaller and not marked and sepa- 
rated from tbe upper as If tbe flower were S-lipped. 
B.M. 20. - Parent of tbe Ivy-Ijeaved Qerantums. now 
mucb improved and varied. Prised for baskets. 
There are forms with doable fls. and eoloTS of various 
kinds. It is a most desirable plant and very florlterous 
In most of tbe garden sorts. 

AAA. Plant moody, nol mecultnt, Itu fotiage afleu 
irenled but not "fithg:" Ivi. variout, but not 
diilittelly pinnaltty parted: infloreiernee pan- 
iiHlalt or umbellate: goad ttamtnt 7 or 6. \ Pet- 

B. Stipultt prttentand eonipieuonl. 
a. I/ft. not diitinetly lobtd, tXougk often angled, moillg 
oral or otate and cordate, Eietptioni ■« P. do- 

5- betnllaiun, Alt. Erect and sbrubby, downy only on 
the young growths: Ivs. stalked, oval or ovale. obtuKs 

the stipules sharp and deciduous: lis. Ugbl purple, the 
broad upper petals wilb dark slreaks. B.M. ItS.— A 
handsome and neat plant, 

6. eorditnin, Alt. Fig. 1703. Shmbbv and erect, vil. 
Ions or nearly glabrous : Iva. long-stalked, cordale-af ute, 
denticulate and sometimes obscurely lobed; peduncles 
usually branched, the pedicels and calyi sotlhairy: 
lis. purplish, the petals twice as long as tbe sepals. 
B.M. 165 las i>.rardtraliuiR). -Told from P. CHCufJufrrni 
hy its flat cordalf-ocute Ivh. It is a handsome planl in 
bloom. The planl in cultivation as P. eordalum (Kig. 
1703), has leaves more truncate at (he base than the de 
scrlptions and old pictures call (or, although on some 
shoots the leaves may be typically cordate. 

7. engnllktiim. Ait. Tall and sbrubby plant, much 
branched, softly and densely villous: tvs. long-sialked, 
kidney-shaped and cupped or cucullale, dentlcutale, 
very soR-pubescent, the stipules ovate-acute and with- 
ering: fls. purple, in many-Ud. panicles, the pedicels 
and calices densely silky-hairy, the petals twice as 

round Capetown and In the western districts, where it 
is often used as an omsmental hedge-plani."-ffnrrr.w. 
Known In England from 1H90, and the parent, witli P. 
aHeutoium and probably others, of the fancy or show 
Pelargoniums of gardeners. Not known in cult, in its 
pure or original form. 

8- anpiUran. Alt. Fig, 1704. Differs from P. rtieut- 
taliiat in Its harsh-hairy covering and rigid angled 
leaves: the Ivs. are short-stalked, truncate or brooilly 
cuneale at base, with 3-5 shallow angular and acme 
xhort lobesj panicles with fewer-fld. umbels. — Linn wus 
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Included this plant In his Gtranltim (■waltalHm. but 
Alton aepareled It ks a dUtinct aperiei^. I.Iqdvuh' 
O. rHCulIatum waa founded on lltenturc. Oda ot his 
Bourcen ot iDtonnatlou 
was DlllenluB' "HortUB 
Elthamei]sls.''wlthBplo- 

which la reduced one- 



IF in Fit;. 



LTM, in 



IH P. an. , 
ffnfoKin. Thin In one at 
the Bpscles which haa 
entered laricelf into the 
PetargoniumB of florlBta. 

9. domttUeioB. Com- 
HON, Shuw, Pancv and 
Ladi Waokinotoh Oi- 

BIMITTMB (oT PkLABOO- 

Mims). FlR. ITOS. The 
writer proposeB this 
name tor the garden tfpe 




Pelarsonlum Kadula (■ 



"iw^f^ ot fancy Pelargonlom. 



CNS^ 



derived chlefl; from P. 
ciieullalum, P. angH- 
foiHM and P. grandi- 



gltlo., 



. Li-t. iharplg 3-7'lo 



ind iharply toothtd k: 



10. KnndUUnuD. WlUd. Shrabby, glabrous and 
Blaueoua: Ivs. long-Btalked, strongly 3-T-nerved from 
the l«p of the petiole, deepl; 5-7-lobed, the lobee broad 
and Bharp-toothed, the stipules orate and mucronate: 
fis. abont 3 on each pedancle, the Btalk-like calvi-tube 
3-4 times aa long an the lanceolate negnientx, the obo- 
Tata white petals (upper 2 with red lines) n times as 
long as calyx -Begtnents. —A handHOme and distinct Bpe- 
cles, not DOW In cult. In its pure form. 

11. uplUtDB, Ait. Stems weak and trailing, with 
long white halra. woody at the base: Ivs. long-atalked, 
eordale. 3^ lobed and the lobes rennded and toothed; 
peduncles longer than the Irs,, densely mBny-ad..the 
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i-pnrple, with calyi-tube much shorter 
.n its pure form. 
d velrtty. 



in general culllTatii 
. cordatflobcd, ton 
, Jacq. Plant rather thick- and sott- 
white-hairy all over: Ivs. verr lonE- 
broadly coniate-oi 



, 3-5-7- lobed and 



and straggly, 
cccc. Lvt. dttplu 1 
difiiioH. 

Ro9E Q] 



ent like peppermint, i 
it grown. The stem! ai 



rather 



mgh 






yx -lobes half 
ell de- 



of the blood of P.prun- 
difiorum. It seems 
to be nearest to P. cu- 
cvllatitm. having the 

shaped not lobed Its. and mostly the sott-hairlness ot 
that species. In many ot them, however, the leaves are 
distinetly angle-lobed, suggeaclng P, angulotum. It Is a 
fair question whether P. ciicullalum and P. anQulotum 
are themselres to be considered specifically distinct. P. 
dnmtiticum Is meant to comprise the whole range of 
garden forms of the Show or Lady Washington Pelar- 
goDiums. The name will enable one to Ulk about these 
garden plants with precision. To many ot these garden 
forms specific botanical names have been given, so that 
P. dowutticum la not the first name that haa been ap- 
plied In this group, but the writer is not aware that any 
collective or group name has been given. Sweet, in 
particular, has given Latin names to various forms. 
Thene old names, however, apply to particular histori- 

appllcalion (o cover the entire group, and it would be 
difflcult to select any one of them as more applicable. 
under botanical rules, than others. It is also Inaccurate 
s garden torm either P. tucuUaluai or P. an- 



13. qnaroUAIium, Alt. Oab-lej 
LKT-rLOWERiNO RosE OiKANiuM. Fig. 1706. Sbrubbv 
and branchy, somewhat hairy and glandular; ivs. with 
stalks 2-1 in. long, cordate-orate In outline, with 2-3 
pairs of oblong side lobes (Ivs. plnnatifld), which ex- 
tend nearly to the midrib and are again toothed and 
notched: stipules small, 2 pairs at eikch node; Ss. few- 
several rather small, red or purplish, in umbels and 
with short pedicels.— A rather common greenhouse 
plant, the ivs. often with t, dark spot. 

14. gnT«ol«ai, Alt. Pig. 1707. Much like the last, 
but Ivs. longer - petloled and palmately 5-T-lobed or 
parted, the broad lobes flat and pinnatlfid Into many 
mostly obtuse lobes; stipules co rdate- acute : fls. many 
on mostly long peduncles, pink or light purple, small, 
the calyx hairy and nearly sessi 
as long as the petals. — This Is one oi ine 
forms ot Rose Geranium. A typical leaf 
pleted in Fig. 1707 (lower figure). 

16. BidiilA,Alt. Fig. ITOT. Dllters from P.^ratfolont 
in the narrower dIvlsiooB with revolute margins ot the 
Ivs.: the Ivs. are deeply palmately parted, the lobes 
narrow-linear and plnnatifld, all rough-hispid on the 
upper surface and aoft-pubescent beneath: fls, small, 
pale purple, with dark streaks.- Doea not appear to be 
in the trade in  pure form, bnt the narrow-ivd. Rose 
Oeraniums are probably hybrids between this and P. 



'ccr. Ltit. inaM, 
Tvwnd ' cordalt . 3- 
lobtd half Iheir 
depth and the mar- 
gini toothed or jag- 



Math 

veryai 



nched and 
us or rough; 
irs. 2 -ranked. small and 
rigid, short - stalked. 

cuneate. truncate or 
slightly cordate at 
base, coarsely toothed: 

d uncles. violet, the low- 
er petals narrow.— A 
neat, strict- growing 
plant with lemon- ' 
scented tollage. Prob-' 
ably not in generttl eul- 
' ration now In a pure 



I. PalaiBOBluin Lim< 



18. Llmanlnm,Sweet. "^ "■' 

Lruom OsKANit'M. Pig. 1709. Lre. larger than in the 
laHl. nol 2'ranked. soft: tis. purple and lilac. — A garden 
hybrid. P. critpnm apparently Itelng one ot its parents. 
There is a torm with variegated Its. Sometimes known 
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U> gKfleneTa bb P. odoratum. It U a neat anil wortLj- 
plant, and showy when In Oower. It haH a lemon or 
palm scent. The variety known aa Laily Marj Is of tbia 

B. Slipuitl vt>-y minuliand adnalt. 

19. futipnlitnin, Alt. Resembles P. erfipum In 
habit and foliage: Its. round-orate, small, velvety, 
about 3-lobed, the lobes cut-toothed or lobed ; peduncles 
Blender, with very small bracts; fla. small, white, with 
short apatulate petals.— Lvb. alwut Vi In. scross, with 
odor of pennyroyal. Appears not to be In the trade, at 
least not in a pure form. 

AAAA. Plant witft a tfiort and thick non or leii 
flfhii >lem or caudtx, from whicK ariit iltniier 
branchei, the Ivi. long-italktd and rtniform or cor- 
date and obicurely lobed: itanene S or 7. {Cor- 

20. •^Usitna, Curt. The fleshy caadex armed with 
persistent splne-IIke stipules : Iva. white -tomentaBc, 
4ordate-0Tate and obtuse, about 3-5-shsllow-lobed ; 

calyx downy, the tube aev- 
ertd times longer than the 
calyi-lobes: fls. white, with 



spot near the center (vary- 
igto all purple), the petals 
notched. B.H. 309. — Now 
and then advertised. The 
lis. are said lo cban^ color 
durlnjT the day. 




21. OdOMtiMimilin, Alt. NCTUBR Ol 
1710. Stem or eaudei very abort, throwing up many 
slender and weak soft-pubescent branches: Its. very 
long->lalkod, soft, round-cordate and very obtuse, ob- 
scurely 3- or more-lobed, the margins dentate-crenale : 
peduncles long and borne oppoBllc the Iva., 5- 10-fld.: fls. 
small, white, the petals about Cwlce longer than the 
calyx- lobes. '-A common plant, cult, for Its pleasant- 
scented foliage. The plant known to gardeners ss P. 
tragran* Is either this species or a close derivative 

AAAAA. Plant with tltort item and Ivberoai roots, Ihi 
Ivi. pinnate or pinnatrly parted, the /la. in many- 
fid, umbeli. iPolyactium.) 

32. tlllta, Alt. Stem or caudex very short, Bucculcnt : 
Ivs. large, 3-3.plnnately compound pubescent, the ulti- 
mate teeth gland-tlppe<l : calyx-Cube long and stalk-like, 
much exceeding the pedicel, the lobes balf as long as 
the petals: fls. brown-yellow with dark spots. B.M. 
ItUl.— A well-marked species, occasionally offered in 
the trade. 

23. qolnqlMvAliMmm, WUId. Somewbat shrubby at 
base, sparingly branched, hirsute; Its. 2-plDnB(ifld 
wltb linear toothed segments, tbe stipules broadly cor- 
date and mncronate: ds. purple, scentless, tbe petato 
obovate, velvety and pnle-edgeil; calyi-tube as long as 
tbe pedicels, somewhat hairy, (he lobes obtuse.— <>nre 
offered by Saul. 
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24. nUgidlUB, Willd. Stem shrubby, densely pubes- 
cent: Ivs. pinnately 3-parted, silky on both sides, the 
central segments 3-lobed, all deeply toothed: pedunrles 
usually branched, many-dd.: fls. small, bright scarlet, 
the petals obtuse; calyx-tube oonspicuously swollen at 
the base and again just underneath the flower, thrice as 
long as the pBdloel, the lobes linear-obtuse. — Not now 
seen In Its pure form, but It Is probably a remote parent 
In various small -flowered scarlet (Jeranlnms. 

L. H. B. 

PELECfPHOR& (Greek, hatehet-btaring; from an 
alleged resemblance in the tubercles). Cacticea. 
Hatchet Caotub. Stems globular, short-eytlndrlo or 
clavate, small, often cespltose; tubercles strongly com- 
pressed from the sides; areoln very long and narrow. 
bordered on each side by a row of about 20 very short, 
appreased oomb-Uke spines: fr, naked. A genua o( 2 
ipeoles closely allied to Mammlllarla. 

UBlUUrmli, Ehrb. (from a fancied resemblance to 
Asellus.thewood-louse). Fig. 303, Vol. I. Juice watery : 
tubercles ashy green, more or less deeply grooved lo 
the woolly sill; spines not projecting beyond the mar- 
gin of areola; fls. purple with paler sepals ; fr. near the 
center, red, Nuevo Leon and San Luis Potosl. Ucx. 
I.H.B:lB6.—Var.DAn(»loi has pure purple fls. B.U.(i061. 

PMtiniU, Schum. Juice milky ; tubercles bright 
green with naked aiUs ; spines projecting a little 
beyond the margin of tubercle; fls. yellow, lateral. 
Oaxaca, Mei. Eathabin* Bbaioibqbb. 

FlUCJUr FLOWXB. ArUtotochia jrandiflon,. 

PSLL^A {Qreek, ptUoi. dusky; from the Dsnally 
dark-colored leaf-stalks). Polypodiieea. A genus of 
small, rock-Iovlng ferns, with the sori at the ends of 
free veins forming a mostly continuous marginal band 
around the segments and covered by the more or less 
changed margin of the segments. Most species thriva 
beet on limestone rocks. 

A. Lv$. limply pinnalt. 

B. Lflt. 4-5 pain. 

PllssM, Dav. Lvs. with 4S pairs of large triangnlar 

hastate stalked Ifts. I In. or more either way: soms 

forming a wide marginal band. Mexico. 

BB. Lrt».S-8 pairs. ' 

BrldCMU. Hook. (Platylbma Brldgeiii, J. 8m.). Ltts. 
Bubsesslte, orbicular or subcordate, 4-5 lines long: sort 
confluent tn a broad Intramarginal band. Calif. 
BBB. Ltt*. tO-tO. 
rotnndlUUa, Hook. Lfts. short -stalked, oblong or 
roundish, entire, obtuse. New Zealand. 

Ulellt*, Vie fplalyldma falcotum, J. 8m.). Lfts. 
□early sessile, lanceolate or lanceolate -oblong, mucronate 
and often slightly falcate, sori In broad lines. India to 
Australia and New Zealand. 

AA. Lvi. bipinnaie. 

B. Pinna termed al S teteiU Ills. 

tamilUU, F«e. Lvs. 6-12 in. long on atrong dark 

chestnut stalks, narrow, with B-12 opposite pairs of pin- 

nn; lfts. closely rolled together, linear. Trop. Amer. 

BB. PinTut {at least the lower onts) pinnate. 

Wrigbtlkn*, Book. Lvs. 3-6 In. long, 1-3 In. wide, 

deltflid ; pinnn with several linear-oblong pinnules on 

each side ^ in, long, with InroUed edges and a sharp 

1 point. Texas to Calltomia. 

. Link. Lvs, 4-12 In. long, 2-S in, wide, 
lanceolate to ovate -lanceolate, with several pinnules 
which are sessile, auricled or heart-shaped at Uie base, 
tbe broad line of sporangia nearly hiding the narrow 
marginal Induslum. Eastern America to tbe Rocky 
mountains. 

AAA. Lti. at least tripinnatifid. 
c. Shape ot U-s. triangvlar-deltoid , teilh tidrrow t.Wi- 
male dti-iiioiu. 
dinia, Hook. Cuff Braks, Lvs. 2-3 In. long, I-IK 
In. wiile, on slender brown stalks ; segments linear wltb 
enrolled edges sharp-pointed; Induslum permanently 
covering the sori. Paclflc North America. 



PELLiGA 

00. Slutpt at Ivt. elongate, ovale or taneiolalt. 

uidMm*d«UllA, Fie. Lva. 6-lS In. long, 3-6 la. wide ; 
ultimate dMsloDS lS-2 lloea long, UneKr^blong, with 
enrolled edges. Calif ornlk. - SometimeB koown u the 
Coffee Fern. 

bMtlta, Link. Lvs. 6-34 In. long, 6-12 in. wide; nlti- 
mate divlslODB ovate or lanceolate, 1-2 In. long, nearly 
M8»<1e: sort In a narrow marginal line. Eastern and 
aontb Africa. Small Iva. are sometimes only bipiimate. 

P. auOeri. Beddoma (P. cnclIli.Hook.).a rare nembranoni 
CiTptOEranuDa, to whteh PrantI hai Tflfened it. 

L. H. Undebwoou. 



cultivate 2 choice tender creeping foliage 
lilants, suitable for baaketa and for the borders of 
Kreenhouaes under tbe benches. The genua contains 
about 20 species of herbs, often creepers, rarely siib- 
shmba from tropical and eastern Asia and the Pacific 
iaianda. They hare alternate, S-ranked lvs. wblch are 
unequal at the base, entire or serrate: 9g, montecloua 
or dlceoious, in dense oymes; perianth segments B, 
rarely 1, in fruit sometimes unchanged but uauaUy in- 
creased and Investing the fruit. The following are gla- 
brous plants from Cochin China, with lvs. about an 
inch long and half as wide, and slightly crenate at the 
margin. All the apecles knowD to science are oriental. 
One of the apeelea was once advertised as a Peperomia. 

DaTMoina, N. £. Br. Lvs. dark broniy olive-green 
more or less flushed violet or red, with a (em-like figure 
of light green down the middle of tbe leaf, tbe Ugure 
being narrowly oblong and crenate. This figure is some- 
times absent from some of the Iva. The lvs, are more 
acuminate than in the next. R.H. IS80:290 (aa Begonia 
/>aiwaHana, a charming pictare). I. H. 29:172 (poor]. 

pdlehrft, N. E. Br. Lvs. dnll blackish along the mld- 
""" -~' — '" 1, the inter-spaces being light green, the 
— j^-^ jg,^ 

W. M. 

FXLLITOBT. Parielaria; also an uncommon name 
of Feverfew, CkrT/ianlkainuni Parikeniun, 
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Blanco'a "Flora of Ibe Philippines,'' where the golden 
yellow fis. are nearly IH in. acroas, a doien of them in 

each raceme, and 4 racemes uniting to form a great 
panicle. Tbe Philippine species, P. inerme, is probablv 
the same aa tbe Australian one, P. femigitKUtn, which 
Franceachl haa introduced at Santa Barbara, Calif., but 
reports so far unsueeessful. Peltophoruma have tbe 
Mimosa type of foliage. Each leal of P. ftrruginrum 
haa 8-10 pairs of pinnn, and each pinna 10-20 pairs of 
leaflets. 

Generic characters: petals 5, roundish; stamens 10. 
tree, decllnate; filaments pilose at base: ovary sessile, 
2 to many-ovuled: pod flaCTiab, indehiacent, with nar- 
rowly winged margins. 

Peltopborum is distinguished from Cnaalplnla and 
Polnelsna by the valvate calyx segments of tbe latter, 
while the two former have their calyx segments strongly 
Imbricated. The peculiar stigma of Peltopborum readily 
distinguishes It from its close allies, Cnaalplnla and 
Httmatoiylon (logwood). 

tomclneom, Bentb. {P. inime, Naves), Tree attain- 
ing 100 ft., taking its specific name from tbe dense rusty 
tomentum wblch covers the young branches, petioles 
and InSorescence : pod 3-4 x %-l in. wide, bearing 1-3 
aseda. Auatralla, PhlllpplneB. ^, y, 

PERHIBSTUX (penna, a feather; itla, a bristle). 
Graminea. Contalna about 40 apecles of the tropical 
regions. One apecles, Pearl Hillet, is cultivated for 
fodder. Tbe genua is allied to Panicum and Setsria, the 
splkeleta being 1-fld., with usually 4 glnmes, surrounded 
' ae by a ciusler of brlatlea and arranged In aplkes 



ir surface pale purpllah. LH. 30:479. 



PXLOIUA. See Ttralology. 

PBLTABDBA (Greek, referring to the peltate an- 
thers). Aroidea. Abbow Abcm. An east American 
Knns with two species which have been much con- 
■ad. They are atemlesa herbs, the glossy arrow- 
shaped leaves arising from strong underground parts: 
Bs. monowious and naked, tbe staminate ones on the 
upper part of the long apadli, the anthers aeaaile and 
Imbedded and opening by terminal pores, tbe 1-loculed 
ovaries attended by 4 or fi scale-like bodies or staml- 
nodia; apatbe usuaHy exceeding tbe spadli: fr. a 1-3- 
seeded, mostly leathery berry, borne in large glolxise 
clusters. Pellandraa are excellent snbaqualic plants, 
their large thick sagittate leaves always ajidlng variety 
and Interest to margins of ponds and to bog gardens. 
Single specimens or clumps are usually most priied. 
Peltandras are easy to colonise. 

nndoliU, Raf. Lvs. narrow-sagittate, the basal lobes 
long and nearly or quite acute: apatbe 4-4 in. long, 
green, convolute around the spadix for its whole length : 
sterile part of the spadix much longer than the pistil- 
late part: fr. green, l-3-seeded. In shallow pools or bog 
margins, N. Eng. to Fla. and W. A.G. 1893:111.— The 
root is composed of thick cordi or fibers. 

iIbk,Raf. Lvs. broader, tbe basal lobes short: spatbe 
white, the upper part expanded a-^ ~"- '"■■ '"- 



nLTOFHOSnX (Greek, t\ie!d-t1iaped; referring to 
tbe peculiar stigma), LeguixinAta. Six apecles of 
splendid tropical trees, belonging to the same tribe 
with the gorgeous Polnclana and Cnsalplnla, all of 
which represent a type of structure widely different 
from our northern pea-shaped flowers, as they have 5 
distinct petals which are all about the same sise and 
shape. There is a fine colored plate of a Peltopborum in 



dn, Brown {P. longUlglum of florists, not of 

Hocbst.). Fig. 1711. Spike broad, 2-1 in. long, and 
feathery from the bearded bristles: culm 1-2 ft. high, 
pubescent below the spike. Abyssinia. R.H. 1890, p. 
489. 

SftppalUl, Steud. fP. liupeliinum of some works). 

I-,..! — ..11 J __ii._g longer and more graceful than 

-■- " " 1897, pp. 54, 55. l.H. 
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typholdeum, Rich. {Penicilldria spicdta, Willd.). 
PKA.BL. Millet. Culm 3-8 ft., bearing a close cylindri- 
cal spike 3-10 in. long, ^in. thick, pubescent below 
the spike: Ivs. long and broad. Native country un- 
known. Occasionally grown in the southern states, 
where it ripens seed. May be g^wn farther north for 
forage. — A luxuriant annual long cult, in the Old World 
for forage and more or less for the fruit, which is used 
as food. 

Jap6nloiim, Trin. (P. comprissum^ R.Br. Oymnbthrix 
Japdniea, Kunth.). A low annual with long narrow 
Ivs. cult, for ornament. Culm 2-3 ft., scabrous, espe- 
cially under the dense cylindrical spike; bristles une- 
qual, naked. Australia. 

maorotunim, Trin. {Oymndthrix eauddtat Schrad.). A 
tall perennial with stout culm bearing a dense pointed 
spike about a foot long. Bristles nak^. South Africa. 
—Cult, for ornament. 

latUdliiim, Spreng. {Gymndthrix latifblia^ Schult.). 
An ornamental perennial. Culm 3-4 ft., bearing several 
nodding spikes 1-2 in. long: Ivs. lanceolate, % in. broad : 
bristles short, naked. Argentine Republic. R.H. 1890, 
P- 546. ^. S. Hitchcock. 

The fine plumy grass known to gardeners as Penni- 
Betum longistylum is much used for bedding. It is, per- 
haps, the finest dwarf grass which is grown chiefly for 
its flowers. It sometimes survives the winter at Wash- 
ington, D.C., but should always be treated as a tender 
subject. Plants raised every year from seed are satis- 
factory if seed is sown early enough, but divisions of 
old plants will give larger pieces which flower sooner 
and require less attention than seedlings. The old plants 
may be wintered anywhere out of reach of frost. About 
February 1, in the latitude of Washington (a month later 
North), cut off the old leaves to within 6 in. of the 
crowns: divide the clumps into small pieces, trim the 
roots so that they will ultimately go into 3- or 4-in. 
pots, and place the pieces thickly together in boxes of 
sandy soil in a greenhouse with a temperature of about 
60°. As soon as new roots have started pot the young 
plants. They may be removed to a coldframe long be- 
fore the soft bedding material demands all the available 
indoor space. q. W. Oliver. 

FEirNBYLYANIA, XOBTIGULTUBE IIT. Fig. 1712. 
During the past century Pennsylvania has been promi- 
nently before the world because of its mineral wealth. 
The ruins of many iron works located in rural districts 
are now reduced to the primitive stone masonry of the 
smelting furnace, but mark the places of great activity 
previous to 1850. Later, these industries were concen- 
trated in towns and cities, where, with improved ap- 
Siliances, new methods of transportation and greater 
acilities for handling labor and capital greatly lessened 
cost of production and increased the capacity of fur- 
naces. Now, at the close of the nineteenth century, a 
vast majority of the once profitable iron-ore beds is 
exhausted or forsaken because of richer fields discovered 
in other states. Coal, both bituminous and anthracite, is 
still most actively mined, and extensive areas are sac- 
rificod by farmers to the coal digger in the western 
counties and in the anthracite region in the northeast. 
The same may be said of the northwestern section, 
yielding petroleum and gas. 

The forest operations in Pennsylvania have long ago 
passed the high-water mark of their activity. The white 
pine forests of the Alleghany mountains, the stretch of 
hemlock spruce which covered the belt of counties 
touching the western slope of the Alleghany mountains, 
and the groves of cherry and black walnut are fast dis- 
appearing. Formerly Pennsylvania stood first among 
the states In the output of forest products. Originally 
the state was essentially covered with forest, but now 
Dr. J. T. Rothrock, Forestry Commissioner of Pennsyl- 
vania (Report of 1895), declares that less than 36 per 
cent of the area of the state is in timber. 

Pennsylvania has an area of 45,215 square miles, 
nearly rectangular in outline— 157.76 miles broad be- 
tween the northern and southern boundaries by an aver- 
age length of 285.85 miles running due east and west. 
This area is crossed slantwise by the broad band of 



Appalachian mountains, making three distinct topo- 
graphical regions. 

The eastern region comprises all that territory' lying 
southeast of the Kittatinny mountains, or a line drawn 
from Franklin to Northampton counties. It is gently 
undulating, rising in places to great hills which assume 
the proportions of a mountain in the South mountain 
range. This region was first settled and is now mostly 
cleared and cultivated. The richest lands of the state 
are found in this section. 

The central or mountain region is a belt about 50 
miles broad, made up of parallel mountains and nar- 
row valleys comprising one-fourth the area of the state. 
The western boundary of this region is the Alleghany 
mountains, the greatest of them all. The valleys are 
covered for the most part with excellent grain land, 
but the hills and mountain slopes are stony and more 
or less barren. 

The western and largest region has an area of 24,861 
square miles, or about 55 per cent of the entire state. 
It is essentially a high plain, marked in the north, 
where the elevation is greatest, by deep-seated streams 
or cafions, some of them 600-800 feet deep. The eleva- 
tion gradually decreases toward the southwest. There 
is much land so recently cleared that no attempt has 
yet been made to utilize it for agricultural or horticul- 
tural purposes. There is no question, however, but that 
much of it could be easily put into condition for fruit 
culture. 

The statistics of 1890 show that Pennsylvania has 18 
seed farms, covering an area of 6,066 acres. The seeds 
extensively produced here are beans, cabbage, carrot, 
field com, cucumber, lettuce, parsnip, onion sets and 
potatoes. Several of the largest seed houses of the 
United States are located in Philadelphia, that of David 
Landreth having been established in 1784. There were 
reported for 1890 311 nurseries, with a total area of 
6,598 acres, representing a value of more than $3,000,000. 
The stock chiefly grown is made up of apples, cherries, 
peaches, pears, plums, deciduous and evergreen trees 
and shrubs. In the cultivation of ornamental plants and 
the production of cut-flowers Pennsylvania takes a 
prominent place. The census of 1890 was the first to take 
notice of this industry and shows 644 establishments, with 
a total of 6,066,144 square feet of glass, being second only 
to New York. The size of these establishments ranges 
from 300 to 100,000 square feet of glass. The largest 
number of roses was propagated in Pennsylvania in the 
year these statistics were gathered. The largest total 
values of plant sales were respectively in New York, 
Pennsylvania and California; and the largest total val- 
ues of cut-flower sales were respectively in New York, 
Illinois and Pennsylvania. In truck farms Pennsylvania 
joins with New Jersey and New York in forming the 
most important district of America. This district ex- 
cels all others in the production of beets, cabbage and 
tomatoes, and has large acreages in asparagus, beans, 
celery, cucumbers, melons, peas, Irish and sweet po- 
tatoes. 

The fruit interests of the state are not as great as 
they should be. Apples are grown successfully in the 
larger part of the territory, but mainly for home or 
local consumption. A few orchards of commercial ex- 
tent have been planted in the last quarter century. The 
best varieties for market are York Imperial, Smith 
Cider, Fallawater (all of Pennsylvania origin), Baldwin, 
R. I. Greening and Ben Davis. Peaches are now grown 
extensively in two sections in and about Franklin and 
Juniata counties, known respectively as the *^ South 
Mountain" and the ** Juniata ** peach belts: each belt 
reports an area of 3,000 acres devoted to peaches. 
W. G. Waring has observed that "peach trees in Penn- 
sylvania grow to a much larger size and greater age 
than along the Atlantic shore." Plums and cherries are 
not extensively grown. Grapes are adapted to this state, 
but nowhere except in Erie county has the extension 
of vineyards been rapid, and there it was due to the in- 
fiuence of the Chautauqua grape belt of New York, of 
which the Erie county vineyards form a part. More 
attention was given to pears 40 years ago than now on 
account of the present fear of the ''fire blight." Penn- 
sylvania has contributed some of the most valuable vari- 
eties of pears now in cultivation, such as the Seckel, 
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Tyson, Brandy wine, Ott, Jones and Kin^sessing; also 
the Kieffer, now a leading commercial variety. 

In floriculture a portion of Chester county baa become 
noted as the ** carnation belt" because of the numerous 
establishments there making specialties of producing 
the cut-flowers and breeding improved varieties. 

The Bartram Garden was the first attempt in the 
United States to gather plants and trees for the pur- 
pose of study. See p. 758. It was established in 1728 
by John Bartram along the Schuylkill river. It is now 
in that part of Philadelphia known as Kingsessing. 




1713. Pennsylvania, to illustrate aome of the horticultural reslonfl. 



Through the untiring and sealous efforts of that broad- 
minded horticulturistjThomas Meehan, the city of Phila- 
delphia in 1891 purchased 12 acres of land from the 
Eastwick estate, which contained the original garden, 
and thus the preservation of this old horticultural mon- 
ument seems to be assured. It is now only one of many 
small parks possessed and cared for by the city of Phil- 
adelphia. The principal parks of the state are Fairmount 
Park in Philadelphia, in which definite work was begun 
aoout 1860; the buildings of the Centennial Exposition 
were placed on these grounds in 1876. It has an area 
of 2,200 acres and is well maintained. Allegheny parks 
occupy the ground formerly known as the Commons in 
Allegheny City. Of more recent establishment are 
Schenly and Highland Parks, in Pittsburg. The ceme- 
teries of the larger cities are in the hands of competent 
superintendents, and the park ideas of landscape and 
ornamentation are becoming the prominent features of 
these sacred grounds. q^, c. Butz. 

PBVHYBOTAL of Europe, Mentha Pulegium; of 
America, Hedeoma puUffioides. Bastard P., or Blue 
Curls, is Triehoatema diehotomum. All are members 
of the Mint family. 

The garden Pennyroyal, Mentha Pulegium^ is a Euro- 
pean perennial, used for seasoning. It is one of the 
"sweet herbs." It is easily grown, profiting by a win- 
ter protection of leaves or litter. Prop, by seeds or di- 
vision. Beds should be renewed frequently. 

PEKTACHikTA (Greek, referring to five bristles at 
the base of the pappus). Compdaitce. Six species of 
low, slender, Californian annuals with thread-like, al- 
ternate Ivs. and small or medium-sized heads, the rays 
when present usually yellow, sometimes white: the 
disk-fls. sometimes turning purple. P. aiirea, Nutt., 
growing 3-12 in. high and with 7-40 deep golden rays, 
was offered by Orcutt in 1891 and was pictured in Gt. 
1153, but has no horticultural standing. 

 

PEVTAPETE8 (Greek, having 5 leaves; an ancient 
name of some cinquefoil, transferred by Linnieus to 
this plant, which has 5 leafy growths (staminodes) ac- 
companying the stamens). Sterculideeo'. A pretty red- 
fld. tender annual, widely distributed in tropical Asia 



and beautifully figured in Blanco's <^ Flora of the Phil- 
ippines," but rare in European gardens and unknown In 
America. It is a branched plant growing 2-5 ft. high, 
with fls. which open at noon and close at the following 
dawn. The fis. are nearly 1% in. across, 5-petaled, 
axillary, short -peduncled. Recommended to lovers of 
rare, tender annuals. 

A genus of one spocies. Bractlets 3, caducous : sepals 
5, lanceolate, connate at the base; petals 5; stamens 20, 
connate at the base, 15 fertile in 5 groups of 3 each, 
alternating with 5 staminodes which are nearly as 

long as the petals: ovarv 5- 

celled ; cells many-ovuled : 

capsule loculicidally 5- 

'3^ valved : seeds 8-12, in 2 

series in each cell. 

phflBDieea, Linn. Lvs. 3-5 
in. long, 1-nerved, crenate- 
serrate; petiole 1 in. long; 
stipules awl-shaped. B. R. 
7:576. 

P£KTA8 (Greek, five; re- 
ferring to the floral parts; 
which, however, is not 
strictly true of the genus 
nor a rarity in the family). 
Subi&cece. Nine species of 
tender herbs and snbshrubs, 
resembling Bouvardias of 
the same family, but not 
their closest ally. They are 
all natives of tropical Africa, 
except one which comes from 
Madagascar. The favorite 
species is P. eameaf whose 
color varieties range through 
lilac and flesh color to crim- 
son-pink and rosy purple. 
A good cluster is 3 in. across and contains 20 or more 
fls., each of which is % in. across. The fls. are about % 
in. long, funnel-shaped, and generally have 6 spreading 
lobes, sometimes 4 or 6. It is usually grown like Bou- 
vardia in warm conservatories for winter bloom, but it 
is sometimes used for bedding in warmer countries, as 
it givei three months of rather showy bloom when 
treated like Lantana. In general, the species seem to 
be less worthy than Bouvardias. 

Generic characters : Herbs or snbshrubs, erect or 
prostrate, hispid or tomentose: lvs. opposite, stalked, 
ovate or ovate-lanceolate ; stipules multifid or multi- 
setose: inflorescence usually corymbose: calyx-lobes 
4-^, inequal ; corolla pilose, the long tube dilated and 
villous in the throat; lobes valvate; stamens 4-6, in- 
serted below the throat; filaments short or long; an- 
thers fixed at the back, included or exserted: disk tu- 
mid or annular, often produced into a cone after anthe- 
sis: ovary 2-Ioculed: ovules numerous: style-branches 
papillose: capsule membranous or leatheiy, 2-loculed, 
loculicidal; seeds minute. Six species are given in the 
Flora of Tropical Africa 3:45 (1877). 

A. Fls. not trhite, 
oiraea, Benth. Erect or decumbent, 1-2 ft. high, 
shrubby at base, merely puberulous, not at all rusty- 
hairy: lvs. 1-6 in. long, 4>^ lines to 2 in. broad, ovate, 
elliptic or lance-oblong: cymes peduncled or not. B.M. 
4086. B.R. 30:32. R.B. 21:217. Gn. 21, p. 329. J.H. 
III. 30:209. R.H. 1870:130 (var. JeertHesina), Var. 
(tnartini^na (P. Quartinidna, OMv.) is a rosy-fid. var. 
said to be much better than the type. Gt. 45, p. 464. 

AA. FU. white. 

lanoeoUta, Hort. This novelty of 1900 is figured In 
Dreer's catalogue, which says, *^A pretty half-shrubby 
greenhouse plant, not unlike a Bouvardia In general ap- 
pearance, but fiowering more profusely and continuously. 
It may be planted in the open border during the sum- 
mer, but it is valuable chiefly as a winter-flowering 
pot-plant, for which purpose it is especially well suited, 
being in flower all the time. The pure white flowers 
are produced in flat heads of 15 to 30 flowers each, 
similar to a Bouvardia, but much larger, and last in 
perfection a long time." w. M. 
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PENTLAHDIA. See UreeoHna. 

PEVTSTiMON (Greek for five stamens, all 5 stamens 
being present, whereas related genera have only 4; but 
in Pentstemon one of the stamens is commonly sterile). 
SerophulariAeecB. Pentstemon. Beabd-tonoue. For 
the hardy border, Pentstemons are most satisfactory 
plants, and the great number of showy species allows 
much latitude in choice of color and habit. All are per- 
ennial, but some of them bloom the first year from 
seed. In a dry and hot place they are likely to be 
short-lived, although nearly all the species thrive best 
in full exposure to sun. They are not particular as to 
soil. They are propagated by division and by seed. 
Many of the species are not hardy in the northern 
states, but P. barbatus and its varieties, P. pubes- 
eens, P. Icevigatus and variety, P. eonfertus and va- 
riety, P. diffusue, P. ovaius^ P, grandiflorus, P. aeu 
minatuSf P. ecertileua, P. glaber and varieties, and also 
others, may be expected to stand in the North, par- 
ticularly if given a protection of leaves. An excellent 
garden race has been produced, here designated as P. 
gtozinioides. This seems to be a product of hybridisa- 
tion and selection. It is little known in American gar- 
dens, although it is a handsome and deserving plant. 
Some of the forms of it are treated as annuals. 

Pentstemon is a typical American genus. One species 
is native to northeastern Asia and several to the cooler 
parts of Mexico, but the larger number of the 100 species 
inhabit the United States and Canada, particularly the 
western parts. They are all herbs, although some species 
are somewhat woody at the base. They bear long- tubu- 
lar often 2-lipped flowers in terminal usually inter- 
rupted or leafy clusters. The anther-bearing stamens 
are 4, the cells of which are united or confluent at the 
apex but separate at the base; the fifth stamen is repre- 
sented by a prominent sterile filament (which rarely 
bears an anther). The style is filiform and the stigma 
entire; the fruit is a globular-pointed capsule, contain- 
ing wingless seeds. 

It is difiicult to so arrange the species of Pentstemon 
as to make them easy of determination by the horticul- 
turist. There is no monograph of all the species, but 
Gray's account in the Synoptical Flora (Vol. 2, Part 1) 
describes the American species north of Mexico; and 
this account has been clonely followed here. The ar- 
rangement of species, however, has been modified con- 
siderably to admit the Mexican species and to make the 
group easier for the beginner. The following account 
contains all the Pentstemons, with one exception, known 
to be in the Amer. trade. This exception is *^P, rubi- 
caulis; 1 ft., rich crimson, from Oregon ,** which is in 
the trade but unknown to the writer. Other species are 
mentioned in Old World literature. Other native spe- 
cies will appear in the Amer. trade: these may be found 
in Gray. 

INDEX. 



acaminatus, 14. 
angxutifolius, 19. 
antirrhinoldes, 3. 
atropurpureua, 19. 
azareas, 38. 
barbatus, 5. 
eieruleo-parpureiis, 

17. 
eieraleus, 15. 
CArapannlatas. 19. 
eentranthif olios, 8. 
Olevelandi, 25. 
Gobsea. 28. 
coceineus, 5. 
eonfertus, 17. 
eordifolius, 2. 
erasgifolitu, 1. 
cristatus, 29. 
ryananthus, 9. 
eyarUhue, 9. 
deustus, 26. 



diifnsns, 34. 
DigiUlis. 23. 
Donglasii, 1. 
gentianoidet, 6. 
glaber, 9. 
glandulosus, 82. 
gloxinioides, 7. 
Oordoni, 9. 
gracllentus, 36. 
gracilis, 21. 

Sandiflorus, 12. 
artwegi, 6. 
heterophyllua, 39. 
humilis, 20. 
Jaffrayanus. 38. 
leetus, 37. 
IfBvlgatas. 23. 
Lemmoni, 4. 
Lobbii, 3. 
Menzlesii. 1. 
Murrayanus, 13. 



Newberryl, 1. 
ovatus, 30. 
Palmerl, 24. 
procerus, 17. 
imbescens. 31. 
pulchellus, 19. 
punicens, 10. 
Richard soni, 35. 
Eobinsoni, 1. 
roseus, 19. 
rotundifolins, 18. 
Scouleri. 1. 
secundiflorus, 16. 
speeiosits, 9. 
8i)ectabl]is, 27. 
staticifolius, 32. 
Torreyi, 5. 
tublflorus, 22. 
venustus, 33. 
Wrightii, 11. 



A. Cells of anthers dehiscent for nearly or quite their 
whole length, united or connivent at the apex and 
soon spreading from each other, (aa. No. 32.) 
B. Anthers covered with long wool. 

1. Mdnsiesii, Hook. Woody at base, 1 ft. or less hi^h : 
Ivs. thick, obovate to oblong, serrate or entire, mostly 
glabrous, the lower ones short-stalked: cluster a raceme. 



pubescent: fls. 1 in. or more long, violet-blue to purple, 
usually 1 on each pedicel, the upper lip 2-cleft and the 
lower 2-cleft. Wyo., west and northwest. 

Var. Newberryl, Gray (var. M6binsoni, Mast.). Fls. 
pink or rose -purple. Calif. G.C. 1872:969. 

Var. Doilfflasii, Gray (P. Doiiglasii, Hook. P. erassi- 
/d/it<«, Lindl.). Fls. lilac-purple, pink at base: Ivs. ob- 
long or obovate-lanceolate, entire. Ore., north. B.R. 
24:16. 

Var. SooUeil, Gray (P. SeoUleri, Lindl.). Fls. violet- 
purple: ivs. lanceolate to linear-lanceolate, sparselv ser- 
rulate. Ore., north. B.R. 15:1277. B.M.6834. G.C. HI. 
7, p. 204. Gn. 52, p. 42. 

BB. Anthers glabroits or only hairy {not woolly). 

C. Plant semi-seandent (somewhat climbing) by means 
of long, slender branches, 

2. oordifdUns, Benth. Plant very leafy, somewhat 
pubescent: Ivs. ovate, serrate, 1 in. or less long: clus- 
ter or thyrse short and leafy, the peduncles several-fid. : 
corolla tubular, scarlet, the tube 1 in. long and the limb 
half as long. S. Calif. R.H. 1850:221. 

cc. Plant erect, self-supporting. 
D. Corolla lemon-yellow to yellow-red. 

3. antirrhinoldes, Benth. (P. /y<$6&n, Hon.). Plant 1-5 
ft., glabrous or nearly so, branched and leafy: Ivs. 
small, oval or spatulate, entire: fis. in leafy panicles, 
the peduncles 1-fld., the broad fls. about 1 in. long, the 
lower lip deeply 2-lobed ; sterile filament bearded on one 
side. S. Calif. B.M. 6157. I.H. 9:315. 

4. Iitaimonl, Gray. Slender shrub, 5 ft. or less tall, 
bright green and glabrous : Ivs. ovate-lanceolate, 
toothed: panicle loose and branchy, the long peduncles 
2-7-fld.: fis. small, dull yellowish and red, the seg- 
ments nearly equal. Central Calif. 

DD. Corolla not yellow {unless occasionally in P. eon- 
fertus), mostly in shades of red or purple, some- 
times white, 

E. Stem and Ivs. glabrous, at least up to the inflores- 
cence, (EE. No. 28.) 

F. Corolla long and slender, not swollen near the base 
or greatly widened at the mouth: straight-flowered 
species, 

5. barbitos, Nutt. Tall, erect, branching, glabrous 
and more or less glaucous herbs : Ivs. firm, varying 
from lanceolate to linear, entire, strong-veined, the 
radical ones oblanceolate or spatulate: fi.-cluster long 
and open, narrow, the peduncles about 2-3-fid. : fls. slen- 
der, about 1 in. long in wild forms, strongly 2-lipped, 
varying from light pink and flesh color to carmine, 
the lower lip usually bearded. Colo., south. B.R. 25:21. 
R.H. 1896, p. 347. Mn. 7: 141. -A showy perennial, and 
common in cult. One of the best. 

Var. Tdrreyi, Gray (P. Tdrreyi, Benth.), is a scarlet- 
fld. form, with almost no beard on the lower lip; the 
commonest form of the species in cult. Excellent. 

Var. oocolnens, Hort., is a scarlet-fld. horticultural 
form. 

6. H&rtwegit Benth. (P. gentianoldes, Lindl.). Tall 
and erect (3-4 ft. high), somewhat branched, the stems 
dark purple: Ivs. lanceolate to lance-oblong-linear, or 
the upper ones broader, sessile, glabrous and entire: 
fl.-cluster somewhat pubescent, long and open, the pedi- 
cels 3-6-fld.: fls. drooping, dark rich purplish red, 
slightly curved, the limb somewhat 2-lipped and the 
lobes acute. Cool regions in Mexico. B.M. 3661. B.R. 
24:3. Gn. 37, p. 603; 49, p. 406. -A fine garden plant, 
now much modified by domestication. 

7. gloxinioidefl, Hort. A race of garden hybrids, issu- 
ing largely from P. Hartwegi ; the other most important 
parent being P. Cobaa. Probably other species have 
entered into the amalgamation. The group needs criti- 
cal study from the growing plants. The fis. are large, 
with a broad nearly regular limb, and in many colors. 
The plants are strong and floriferous. Flowers some- 
times measure 2 in. across. Some of the strains bloom 
freely from seed the first year. Not hardy in New York, 
unless very thoroughly protected ; it is probably better 
to winter it in deep coldframe. 
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8. MntnutUlitllu, Benth. Plant Btriet and leafy, 
1-3 fl. tall, very gUueons: Its. tbiek and entire, from 
ovate -lanceolate to linear, mostly Beaalle and clasping: 
infloreacence long and narrow, the peduncles 2-3-fld.: 
da. about I In. long, ecarlet, narrow -tubular, the lobea 
short and acute; sterile ftlamenC naked. Calif, to W. 
Aril. B.M. 5112. F.8. 22:2309. 

n. ConUn {except in P. nluiiditaliiii) mth a promi- 

tMHflff tttiarging lubt, ichich it often contracltd 

near the bait.- Ihiek-nowtrtd ipeeite. Corolla 

nearly itraight, but thorl in P. tonfertat. 

a. Leave* entirt {tomttimei itmilati tn P. eonfertui}, 

H. Dekiseence Of anther cellt extending from base bttt 

not ikrangh the apex. 

e. KUb«r, Pnrab (P. Girdoni, Hook. P. tpeeiiiut, 

Dongl.). Erect herb (1-2 ft.}, with simple stems, gla- 
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neltorm {or widening upwards) and with wide-spread- 
ing rounded tobea, scarlpt ; sterile filament bearded 
down one side. Ariz- B,B- 1B92, p. 448. 

11. Wrtrhtii, Hook. Rather stoat, 2 ft. or less toll, 
more or less glaucous: lowest Ivs, obovale, (be upper 
ones oblong and claapInK : Inflorescence long and 
loosely fid., to peduncles about 2-fld. : fls. about % lu. 
long, bright red, Ihe mouth brood and ibe rounded 
lobes spreading ^ in. W. Tei. and N. Mex. B.M. 4(i01. 

12. KrandinAnu, N'utt. Fig. 1713. Stout, very glau- 
cous: Ivs. thick, broad and obtuse, the floral ones with 
very brood bases: peduncles very short or almost none: 
fis. nearly or quite 2 In. long, lilac or blue, enlarging 
neor the base, aomewhot 2-llpped and the upper Up the 
smaller; sterile Hlament minutely pubescent at Ihe tip: 
fr. large. Wisconsin, south and west. -Bond some. 

13. Harrayinui, Hook. Erect, 3 ft,: Ivs. broad -ovate, 
clasping, and tbe upper pairs grown together inio a 
eup-ahoped body (connate): pedicels 2-3 in. long: fls. 
deep scurlet, with rather small lobes; sterile fllament 
gIot>rous. Tex, B.M. :UT2- Qn. 26, p. 229. R.H. I89G, 
p. 348. 

14. Bcumlnktua, Dougl. Glaucous, strict and usually 
stifflsb, 2 ft. or less tall: Ivs. tbickish, the lowermost 
broadly ovate to obovate, the uppermost lance-ovate tu 
sbort-ovate and clasping and usually acuminate, tbE 
florallva.aharterlhantbefls.: inflorescence narrow, the 
peduncles 1-3- or wore fld. : fls. nearly 1 in. long, lilac to 
violet, wide at tbe throat, the obtuse lobea apreading; 
Sterile fllament bearded at tbe tip. Mo. river, west and 
Muth. B.R. 1S:12B5.-Very satisfactory. 

JJ. Shape of leaoti laneeolatt to linear. 

15. ONltOnu. Nutt. Pig. 1T14. Mostly lower: Ivs. 
linear to lanceolate, those ot the base of tbe fl. -cluster 
usually exceeding the fls. ; Inflorescence usually close : 



IS : Ivs. oblong- laneeolate 
to ovate -lanceolate: fl. 1 in. or more long, broaid and 
wide at the mouth, bright blue to purplish. Mo. river 
weat. B.M. 1672 (as P.fflaira) and 4310. B.R. 1S:1270. 
Qn. 27, p. 42. R.H. 189[i, p. 383; 1896, p. 347.-A very 



uidson 



I plant, knoi. 



by It 



e blue fl 



...taw. Gray (P. cydnlhuii, Hort.). Tall 
and less glaucous, the Iva. broader (ovate or cordate- 
orale to lance-ovate): fl. -cluster dense; fls. bright blue. 
Bocky Mts. R.H. 1851 : 453.— Preferable to the type. 
HH. Dthiirence of anlh/r etili irtending from the bate 

confluence of the iieo trlU at Ihe aper. 

I. Infloreicenet mther dole and compact. 

J. Shape of tome or all of the leavei ni broad ni 



o P. aeuminatui. 



i radica 



■let. tl . 

I-3-fld.: fla. lilac or pnrple, tbe basal tube about twice 
the length of the calyi, the tbroatbroad and bell-ahaped 
and almut equaled by the spreading rounded lubes; 
sterile fllament glabrous or bearded only at tbe lop. 
Colo. — Handsome. 

17. wnttetni. Dougl. One to 2 ft., pubescent In tbe 
inflorescence: Ivs. oblong to tonceolate to linear. usu< 
ally entire but sometimes minutely serrate : infloreH- 
cence a narrow Interrupted spike, the peduncles sesalle 
or tbe lower ones stalked: fls, H in. or less long, creom- 
whlte to Hulfur-rellow, narrow, 2-lippcd, tbe lower lip 
bearded within. 'Rocky Mts. to Ore. B,K. 15:1260, 

Var. OMTttlM-pniptlTeiU, Gray (P. prirrrus, Dougl.). 
Fls. blue-purple to violet. Colo., west and north. B.M. 
2954. L.B.0. 17:16ie.-A common form In gardens, and 
a reliable and satlsfoctory plont. 

II. Infloreieence cerj/ open and looie, due to Ihi fact 
that fhe pedanclei are 3-ein. long and the pedi. 
celt 1 in. or more long and the fit. drooping, 

IS. n)tiuidil61iil*. Gray. About 2 ft. tall, branching 
from the base, glaucous: lower Ivs. thick and leathery, 
orbicular-orote and obtuse, lung-petloled, slem-lvs. ses- 
sile and cordate -orbicular: fls. l-IK in. long, narrow- 
tubular, yellow.red. Ibe lobes short and acute; sterile 
fllament glabrous. Northern Mei. B.M. 7055. O.C. III. 
4:205. G.F. 1:473. 



, incideu 



illg rang- 



19. eampumUtna. Wllld. Branching from the base, 
2 ft. or less tall: Ivs. lanceolate or the upper ones ovate- 
lanceolate, long-acuminate, brood at the base and aea- 
Hilc. strongly aemile: Infloreacence long and narrow, 
the peduncles usually 2-fld.: fls. 1 in. long, rose-purple. 
the narrow base of tbe tube about the length of the 
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»l7X, the upper part broad and reutricose, the sub- 
equal lab«a rounded and ipreodiag, the throat hairy; 
sterile fllameat hairr at the top. Mei. B.M. 3884.— An 
old gardeo plant which is variable Id color and wliicli 
haa received man; names, as P. anguilifoliiit, alro- 
pHrpUTCUn. pttUhtllMi, ro«fas. See B.R. 13:1122 and 
14:1138. L.B.C. 15:1429, 1438. 

20. hftmUll, Nutt. Lov, usually not over 6 In. tall, 

RubeBcent in the InfloresReuce : Ive. oblong to lanceo- 
ite, Bomewhat glaucous, the upper oneB a mall -toothed: 
infloresceaoe 'A-i In. \aag, with 2-5-dd. peduncles: 

>4 In. long, rather narrow, deep blue "" * 

ranging tu white, the lower lip 
bearded within. Bocky Mts., went. 
P. 1875:211. 

21. KTiollit, Nutt. Taller, some- 
times minutely puberulent, slen- 
der : Ivs. linear -lanceolate, Bome- 
times nearly entire, the radical 
ones spatulate or oblong: InfloreS' 
ceoee strict, the peduntleH 2- or 
more-fld.: fls. nearly I in. long, 
mtntly narrow-fan nelform, lilac- 
purple rauging to while. Colo, and 
Wyo., Dorth. B.M. 2945. L.B.C. 
lU: 1541. -Pretty species. 
II. Color ot fit. nearly or gulU 

irhUt, but lomtlimtt thadtd 
with rtd or pHTpU. 

22. tabinanu, Nutt. Stem2-3rt., 
erect, not leafy above: Ivs. oblong 
tu ovate -lanceolate, barely serru- 
late, passing into small bracts 
above: Inflorescence of densely- 
nd., somewhat whorled clusters: 
Hb. about % In. long, scarcely 2- 
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spreading, the small lower lip bearded at the base. Pa., 
west and aoulh. B.M. 1425.— A common plant, bcHt 
known In the form 

Var. DlglUUl, Gray (P. Digililit. Nutt.). Fig. 
1715. Very tall, 4-5 ft., with larger white abruptir In- 
flated flowem. B.M. 2587. -Sometimes becomes a weeil 
In old fleida. It la in cultivation as a border plant. 

24. Ptlmarl, Gray. Plant 2-3 ft. tall, the foliage 
glaucous: Iva. thick, ovate to oblong- lanceolate, the 
lower petloled and (he upper connate, very sharp-den- 
tate or aometinies almost eotire : InfloreBcence long. 
mostly glandular: fls. cream-wbitc tinted with pink, the 
narrow part of the tube about aa long aa the 
calyi, the upper part very wide and open, the 
month % in. across and 2-lipped: sterile Bla. 
ment yellow-bearded. Utah, south aud west. 
B.U. H064. F.S. 20:2094. F. 1874:37. 



1 glaucoua, becoming woody at 
the base: Ivs. rigid, ublong or ovate, aharp- 
toothed, the upper ones usually connate by 
their bases: inflorescence long and narrow: 
fla. % Id. long, crlmHon, with narrow throat; 
sterile fllament bearded at lop. S. Calif. 
Q.M. 36:526. F. 1878, p. 149. 

EH. Sltrilt /ilamtnt glabtvut, 

26. drtitns, Dougl. Stems 1 ft. or leaa tall 
from a woody base, glabrous throughout: Ivs 

olate to ovate, some or all ot them serrate, (he 
uppermost sesalle: Infloreaeence many-fld., 
loose and open : Ss. not over H in. long, dull 
while or yellowish white and sometimes 
tinged with purple, wide-mouthed, the lobea 
wide -spreading. Montana to Calif. B.R. IG: 
1318. 

27. ipwUbllU, Thurber. Two-4 ft., erect, 
somewhat glaucous: Ivs. ovate to ovate-lan- 
ceolale or sometimes oblong, acute, the up- 
very sharp aerrate-deutate : Inflores- 

long and many-flil.: fl. 1 tn. or more 

roae-purple or lilac, the narrow part of 

bout twice the length of the calyx. 

broad and full, the lobes 

N. Mei. to S. Calif. B.U. 5260.- 

A beautiful species. 



Kans. and A 

23. iHvlgitas, Solander. Tall and slender, 2-4 ft., 
more or lens glaucous : Iva, rather Arm, purpliKh. aome 
what gloBBy, ovate to ovate -oblong-lanceolate ami clasp- 
ing, the radical oubb obisoceolate or broader, all small- 
toothed; Inflorescence long and loose: fla. ahout 1 In. 
long, white and sometimeB tinged with color, rather 
Blender, narrow at the base, the short lobes nut wlde- 



pubtKcent or hirtulr. 
T. CoTotIa t in. long. 
28. Cohtoa. Nutl. Pig. 1716. 
Straight and erect, stout, about 
2 ft., minutely pubeacent: Ivs. 
thick. ovBle-oblong to oblong lo 
broad- lanceolate, theupperones 
clasping; inflorescence mostly 
simple and open : fls. very large, 
reddlah pnrple to white, the 
base very narrow bnt the upper 
part of the flower broad and 
open, the limb only obscurely 2- 
lipped; sterile fllament bearded. 
Prairies, Kans., south. B.M. 
346S. On. 49:1068. Mn. 4:113. 
—Very showy, ami probablv one 
of the parents of the garden 
race of hybrid Pentstemons. 
rr. Corolla 1 in. or lti> latig, 

29. nllt&tiu, Nutt. Only a few inches high, pnbea- 
tnt, usually viscid above: Ivs. linear- lanceolate to nar- 
)w-obloDg: Inflorescence erect, leafy below; fls. about 

in. long, purplish, rather abruptly dilated above, the 
wcr lip bearded ; sterile fllament strongly yellow- 
^nrded. Dakota to Colo, and N.-Good. 

30. ovktnt, Dougl. Stem slender but erect, 2-4 ft., 
ore or leas pubescent: Its. ovate, rather thin, bright 
reen, nerrate, the upper ones clasping: inflorescence 
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erect but Ibi, the pedancles 2-serenil-fld. : fls. about K 
in. loDtit blue cbuiKing to purple, 2'llpped uid the lover 
llpbeuded. Idaho, west uid north. B.H. 2903.-Uood, 
;11. pabiio«iil, Bolander. Loose -growing, the slender 
often decumbent stems reMhlng 2 ft., usually vlscld- 
pubesceut: Its. oblong to obl&uccolate, amall-toothed, 
the radical ones ovate to spatulate; infloreacence loose 
and open, the pedancles 3-3 Id. long and the pedicels 
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Klnnatlfld, the upper ones not opposite : Intlorencence 
Hise: Ss. H In. long, Ilgbt purple; sterile fllsment 
somewhat hairy at top. Ore. and Wash. B.M. ;EI9I. 
B.R. 1.1:1121. L.B.C. 17:1641. 



0. Sterile filamenl gomeaihat bearded, 
3e. KTMlUntnl, Gray. A foot or more tall from a 
woody base, naked above: Ivs. laneeolate to llne&r or 
oblODg, glabrous : Inflorescence loose, the viscid pedun- 
elei ^-6-fld.: Be. H in. long, violet-blue, the lobes very 
short. N. Calif., Nev., and Ore. 

cc. Sterile filament glabtvui. 

37. BettU, Qray. About 1 ft. tall, from a woody base, 
closely pubescent: Iva. lanceolate to linear-lane eolBt«, 
the radical ones spatulate: fls. 1 In. long, blue. Calif. 

38. ariraas, Benth. Erect or ascending. :i ft. or leas, 
glaucous, sometimes minutely pubescent: Ivs. narrow- 
Dvate to narrow-lanceolate: Inflorescence loose and 
open: fls. IH in. or less long, blue to violet, sometimes 
reddish at the base, the limb about I In. across. Calif. 
B.M. 7304. 

Var. JaKrayLnnt, Gray (P. JafrayAnui, Hoot.). 
Lower (about 1 ft. tall), youog stems tinged with red: 
Ivs. oblong to oval or the upper ones ovate-lanceolate, 
glaucous: tla. large and showy, rich bine and reddish at 
base and Id the throat. Utah to Calif. B.H. £045. 
R.H. 1874:i30. 

39. hstnaphylltu, Lindl. Stems reaching 3-G ft., 
from a woody base, the plant mostly green: Ivs. vary. 
Ing from oblong-lanceolate above to lanceolate and linear 
below: inflorescence loose and open, the pedunclea usu- 
ally 1- or 2-tld. : fls. about I in. long, pink or rose.par- 
pie, very slender at the base but full or inflated above, 
the lips well marked. Calif. B.R. 22:1899. B.M. 38&3. 
B.H. 1875:110; 1890, p. 348. L. H. B. 

FSOHT. See Fiivnia. 



1716. Pantatemon Cabca(Xl4)- 

often 1 In. long: fls. about 1 In. long, drooping, dull 
purple or violet or varying to flesh-color, rather narrow, 
with 2 short lobes, bearded on the palate; sterile Bla- 
ment densely bearded. Di^ fields and banks from On. 



*A. Cell! of antheri nol dih 
bane, the baiat part r 

c. Plant liicid and lofl-pubetcenl. 

32. gUndnUmi, Llndt. <P. itaticitdlim, Lindl.). 
Rather stout, 2-3 ft. Ull ; Ivs. rather thin, ovate-lanceo- 
late, Bcnmlnaie, the upper ones clasping, the radical 
ovate or oblong, all toothed or serrate: inflorescence 
narrow, leafy below, the peduncles few-several-fld. : 
fls. large, somewhat over 1 in. long, lilac, with Inflated 
threat, the lips short and broad ; sterile filament gla- 
brous. Idaho to Wash, and Ore. B.R. 1.'>:12C2; 21:1770. 
B.M. 3C88. -Showy. 

nc. Plant nol vitcid. eilliiT glabrfnie or pubertilml. 

33. TsntUtni, Dougl. Stem erect, nearlysiniple. leafy, 
2 ft. or less tall, glabrous: Ivs. thickish, ohlong-lanceo- 

usually exceeding 1 In. in length, somewhat Z'lipped, 
light purple, somewhat hairy w-' '- 



hairy above 



Idaho 



and Ore 



B.R. 1 



- . . "1, In- 

cluding some small but choice foliage plants for con- 
servatory or house decoration. See Fig. 1717, Annual, 
or perennial by a creeping eaudei or by tubers formed 
at the base: stems prostrate, creeping and thread-like, 
or erect and slender, or short, thick and succulent: Ivs. 
alternate, opposite, or In whorls of 3-4 (rarely 5-G|, 
entire, fleshy or membranous, often with pellucid dots: 
fls. minute, usually disposed In a dense spike, as In 
Fig. 1718; stamens 2; antber cells confluent; stigma 
sessile in the ovary. 

Speaking of P. aritolia, var. argyreia, J. D. Hooker 
says (B.M. 5634) : 'It Is a very beautiful plant, and like 



sterile Illament 



34, aiBfins, Dougl, Stems ationt 2 ft. tall, diffuse: 
Ivs. ovate to oblong.lanceolate (o cordate^jvate, un- 
evenly and deeply serrate : Inflorescence leafy, the 
pedicels very short: fls. % in. long, light purple, 2- 
llpped; sterile fllament hairy above. Ore., north. B.U. 
aiiis. B.R. 14:1132. R.H. 1872:410. 

35. BlehardMml. I>ougl. Rather loosely branching: 
Ivs. ovate. lanceolate to narrow lanceolate, deeply cut or 



lany of its congeners, is well adapted for placing 
g llie edge of a shelf in a tropical house, both be- 
e of Its beautifully marbled leaves and the length 
niP which these keep In good condition. In fart. 
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fair planta u« better adapted for pennuient bordering 
in tropicul hoosea Uum Peperoniia*, tbeir leaves vary* 
ing so much in deptli of colour, in marbling, In tbe dif- 
ferent haei o( tbelr npper and under surfaces, and in 
the colour of their stalks; then, too, they are not attrac- 
tlTe to Insects, make no titt«r, and give very Utile 
troable in prupagating and cultivating." 

The plant which aeems to be the commonest In cult. 
here ta Che one figured In B.M. 6634 m P. arilolia, var. 
argnnia. However, DeCandolle thought that this plant 
was not [he true P. aHfolia, and he renamed It P. San- 
denii (after Wilson Sanders), but tbe name Ulnvarlahly 
spelled Sanndersii In trade catalof^es. The distinct! on. 4 
which DeCaadolle nuikes are technical. The main ones 
are that P. arifolia has a short stem and cutkins much 
longer than the Irs., wbile P. Sandtrnii has no stem and 
the eatklas are about as long as tbe Ivi. In some collide - 

that does not appear In botanical monographs. It <s a 
very distinct species with dark green, ovale, fleshy Ivs. 'J 
x5 Inches, becoming very hard when old; sterna branched 
and upright In habit, afoot Id height; tin. In insignlBcant 

more generally known. It Is not in the trade, at lea.iI 
not under this name. 

The names of Peperomlas are much confused, partly 
owing to the vast else of the genus, which alwayK In- 
creases the difficulties of discrimination, and partly to 
the minuteness of the On. Moreover, the duration of 
many kinds Is unoertaln. wblls great nninben are 



1718. Catkins of Pepeiomla arilolia. vat. argyreia. 

moDOcarple, that Is, they Mower and fniil once and then 
die. The lale-t monograph In in Idtln. DC. Proil. 
IS, part 1. 392-4IW IIBS'J). For important criti<>i-ni» cm 
the key ch«rwt.'rs used hv DePandoIle, nee Hlllehrund-^ 
'Flora of the Hawaiian Islands." yr_ ,ti. 



PEPEROMIA 

Ing room much l>ett«r than the great majority of plants. 
While they are essentially warmhouse plants, they will 
endure a coolhouse (empenture for weeks without any 
apparent harm. They need shade Ln summer, but none 
In winter, and require less water than tbe general run of 
warmhouae subjecta. Never keep them too wet. A 
loose, Imnpy soil with a mlxtore of broken charcoal suits 
them well. A pan 3 or 4 in. deep is better for them than 
a deep pot. Tliey are easily prop, in sand or sandy soil 
in a bottom heat of 73°, either by tbe leaf, as with 
BtgoHia Bet. or with an Incb of stem attached. Early 
spring is the best time to propagate. P. pubifolia \n 
well adapted for a hanging basket. P. mocnloia makes 
a fine subject for a pan. These, together with P. «ri- 



kinds for tl 






.. Faliai 






Peperomias are veir attractive Utile plants, 
fleshy leaves enable them to endi|re the dry ai 



A thei 






uf tul l.ulIolU 

lilt of In. ktarl- 

ihaptd 2. VanohmSaltil 

ttt Bi hi. aeiilt 3. tithyinaloidM 

5. matalliM 

BB. Lies, opponirt or m v-Anr((. 
9. fla>« of lv>. «■(» * round- 

cc. Bnneot Irx.aeutt 7. latllolis 

B. £rs. rouniiiiA 8, nuunnlarilolik 

BB. Lut. ovate 10. pnbUoUii 

1. UiUUa, tiiq- [i*. argsria 01 argyrtra. Hort. P. 
SdHdertii,C.DC.). Figs. ITIT, 1718. Stemless; Ivs. al- 
ternate, pelUle, S X 3H in. ; petioles dark red, 4-8 In. 
long. Ciilt. only in the form var. arCTTtla, Hook., 
which differs from the type In having broad, parallel 
longitudinal bands of white between tbe nerves. Bniil. 
B.M. 56.T4. F.S. 23:24:18. A.G. 19;I7. F.R. 1;637.- 
Slonocarpic annual or biennial. 

2. Venelldltltll, Lem. Distinguished from P. mnr- 
morala by the basal lobes of the Ivs., which do not 
overlap, but are sepamtetl by a notch as in a typical 
cordate leaf. A smaller and more delicate but more 
branched plant: stem short: stem, branches, petioles 
and peduncles much longer, translucent and pale rose 
<DO[ green). Upper Amaion, Brazil. I.H. lG;59g. 

3. tlUiymalaldM, A. DIetr. IP. masuoliiraiia, A. 
Dletr.). Lvs. alternate, suhovate. Bcmish, 2-a in. long, 
base acute, more than S-nerved; nerves suboppo«ite; 
petiole I in. long, keeled lieneath : ^tem rooting below. 
Santo Domingo. — MoDocarpic annual or biennial. 

4. mftCuUlft, Hook. Lvs. alternate (I) ovate-lanceo- 
late, bright shining green, very fleshy; petioles beanll- 
fully spollnl with purple. Santo Domingo. — A good 
subject tar u pan. Perennial. 

G. metilliek. Llnd. & Bod., U distinct from all others 
here dei>cribed by Its numeri'iin nicnder. unbranched 
stems la-lG in. high and lanceoiule Irs. It probably be- 
longs in some other genus or family. It was int. in 
1892 before the Hs. were known, and there seems 10 be 
no subsequent record of fls. Lvg, blaehish green, painted 
while down themiddle, red-reined below; pet iol en short, 
n'ddlsh brown. Pern. I.H. 39;13T. 

fi. nuumorilta, Hook. Stem short. much>branche<l, 
nearly 'A In. thick: Ivs. opposite, ovate-eordale. deeply 
2-lobed al the hnse, the lobes rounded and overlnpping. 
The Ivs. are S-.l in. x lK-2?i In., not as broad as P. 
nriMin and less concave. Not adv.. but has been Dli- 
neci-sSBriiv confused with P. nriMi,,. 



FEPEBOHLA. 

T. laUUIU, Uiq. Stem 10 In. high, decumbent: We. 
obovBte or obtueel; OTftte, D-T-Derved, opposite or in 
whorls of 3, bese uute, KlabroDH einve, pubeitcent be- 
nemth ; petiole T-S lines long. Sendwleh lelendB. — 
Mouocarplc »"""«' or bleuil*!. 

g. nmninQlulUUa, HBE. Delloate creeper, with Iodk. 
threed-like, rckotioK steniB and smaJI orbicular Ivb.. pu- 
beralouB or glabrBte: Ive. alternate, aUiate, obscurely 
palmatoly 3-nerved, 3-4 lines In dlam. Trop. Amer.~ 
The above description is from Qrisebach. Five other 
species la the West Indies haye the same habit. P. 
ptotlrdta, Borl., Is probably a syn., but see P. fireeipm. 
P. pTvitrala is a stove basket plant Sgured In O.C. 
II. 11 ;T17 and P. 1881, p. 103, wild a good-slied petiole. 



■"!.' 



lail F< 



,e«eni 



said n 



and also mentioned Its use in dressing meats, dyeing, 
and other purposes. Medicinally It was much used for 
various ailments, such as dnipsj', eollo, ague and tooth- 
ache, and when mixed with honey and applied eiter- 



to eiceed two-fifths of an Inpli. Lvs. bordered 
nerved with greenish white. AdduaI. 

9. brtvipM, C. DC. Lvs. alternate, orbkulate, younger 
ones hirsute, older ones glabrate, ciliale, l.nerveil: style 
none: berry with a Tery short stipe. Trop. Amer,— 
The above description from DC. Not advertised, but 
Inserted because Nicholson refers P. proitrtita to this 
species and keeps P. nHmmulariMia distinct. 

10. pnbUUlk, Velteh. Perennial creeper of unknown 
habitat, suitable for b an glng baskets. Lvs. small, orate. 
marked with a central gray bar. 

P. ratdatUm, Andii, Int. In 18K. wu "fonad in all sloves" 
ajssn later Md >sid to be " s plunl for the mllllpn." IldK- 
fen train all the abovn in belni  llowerlng plant ratbei tbsu 
a foliage plant, for the Ivi. mre mersly bordered Tlfhter ffreeq 
and the Hs. are sbgnt a« showr as thoee of a mlenonette, each 
one 3-^ lines lone, and IVO or so In a nuwine. Stem l-l>i ft. 
hich. red, forked: Ivb. bniadlj ovaU, cordate. Colombia. 
B.M. Mia. W. M. 

PEFIHO or HXLOM SKRTIB Is Solanum muHcofum. 

FEPOBIA (Qreeh, melon, (reunl). Cucurbitirtt.  
Seven species of tropical perennial herbs, prontralo or 
BcandenC, often villous, with flbrous rwil": lvs. lobed or 
rarely entire, dentate : fls, large, yellow or whitish, 
moniBciDUB, the males solitary or racemose ; petals G. 
free, obovalo; Btamens3; female fls. solitary: fr. large 
or medium. One species from Hsdagsscar ; the rest 
AtrlcBO. P. Macktnnii was int. in southern Callfomla 
with the remark that It is an immense grower and has 
(hick dark green tnllage and yellow fls. ; but it seems to 
have been lost fiom (he trade for the present. 

KMMmill, Nand. Distinguished from its congeners 
by the foUowing characters: lvs. broadly ovate -cordate, 
G-lobed to the middle: male Hs. soiiUry; calyx-lube 
snbglabrous, narrowed from apex to base. It is hardly 
Bcandent, denselv tIIIoub and the stem grows yi-^ ft. 
long: lvs. 4 in. long: petals over 1 in, long: fr. oblong- 
ovoici. about the size of a hen's egg, green at flrst, then 
marbled with white, finally all red; pulp orange-co). 
ored. Insipid. Natal. 

FEFPBB. The black and while Pepper of commerce 
•re treated under Piper. Wllh American hortleultur- 
iBts "Pepper" usually means the rod I'epper (Capsicum, 
which see) of which the green Pepper Is merely the 
unripe stage. 

Tbe red Pepper Is doubtless a native of the New 
World tropics, an there is no record of Its having tieen 
known prior lo (he discovery of America. According to 
Irvlng's " Life of Columbus,- this plant was first men- 
tioned by Martyr in 1493, who says Columbus brought 
home "Pepper more pnngent than that from Caucasus. " 
evidently comparing it wllh tbe black Pepper of com- 
merce from the oriental countries, tt was cultivated by 

time, and about a century later Gerartle speaks of lis 
belns brought Into European gardens from Afrie* and 
Bontheni Asia. Tbe ease w<(h which the plan! spreads 
In warm latitudes, together with the IncresKed commer- 
cial trade Immediately following the discovery of Amer- 
ica, doubtless caused a rapid dlsoemlnatlon through 
tropical Asia and Africa, where It was supposed by 
many to be Indigenous and from there Introduced info 
European gardens. 

The first record of the ns« of Pepper Is nppnremlv 
by ChaucB, physician to the fleet of Columbus, n ho in 



nally was used as a remedy tor quinsy. A. a later date 
preparations were given for black vomit and various 
tropical fevers and foratoulc, aJsoforgout. paralysis and 
other diseases. Its modem use is largely as a condiment, 
forming a seasoning In almost every dish eaten by the 
Inhabitants of warm countries. The smaller varieties 
are mostly used for this purpose. The cayenne Pepper 
of commerce consists of tbe small pungent sorts re- 
duced to a powder. The uugrouud fruit Is also made 
Into Pepper sauce of various brands by preserving In 
brine or strong vinegar. The Tabasco varfelv furnishes 
the well-known Tabasco Pepper sauce and Tabaico cat- 
sup. "ChUli con eamie' consists of the small pungent 
varieties finely ground and miied with meal. These hot 
varieties Are oftCD ealen raw by native Ileilcans, as we 
do radishes, sod also form an important ingredient of 
tomajes so common In that country and fairly well 
known in tbe southern ITnlted Sutes. The large, thick- 
fleshed sweet varieties are desired more by people 
farther north, who use them In various ways, served 
like tomatoes In either ripe or green state, wllh vinegar 
and salt, or maile into mangoes by cutting one side, re- 
moving seeds and filling with chow-chow pickles. The 
parts are then lied together, placed In jars with vinegar 
and kept until wanted. The fruit is often used In stufT- 
ing pitted olives after being cooked in olive oil. In 
Spain some nre canned after being thus cooked and 
eaten with French salad dressing. The seed of Peppers 
I? more or less used as a bird food; and the plants of 
some varieties, like Little Gem and Celestial, are grown 
more especially for ornamental purposes. 

Some 30 varieties are recorded by American seeds- 
men. They differ from one another mainly In the form 
and pungency of fruit and habit of growth. There are 
endless forms among Peppers, hut certain types are 
well fixed, as Indicated by the botanicel varieties under 
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about (he aeeiis, the pungeacy of most of the smaller 
sorts, like Coral Uem, Tabasco, Cbflli, Cajenne, anil 
Cherry eiteods to the fleshy portioo. but as  rule the 
large kImlB, like Ruby King (Fig. 1719), Squash, Bell, 
Sweet HauntAln, and Golden Queen are sweet or very 
moderately pungent with the seeds removed. Some 
medium-sUed varieties, like Long Bed, Celestial, and 
Oihean, are hot; others, like County Fair and Kaleido- 
scope, are mild. 

As a rale Peppers are not grown in large quantities 
Id any particular locality, but most gardunH near large 
cities in the central and sonthcm states grow a few to 
supply local markets. 

In growing Peppers the seed [s iisuBlly planted under 
glass In Febmar; or March, and theyoung plants trans- 
planted to pots or boxes when of sulHcient siie to ban- 



1730. Pep 



T plant ready ti 
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die. Prom 12 to 20 days are required for the seed to 
gemiinale, the time varying according to the age of the 
seed and the manner In which It has been kept. Its 
germinating power is said to last four years, and if kept 
In pods until sown will grow when 6 or 7 years old. A 
light, warm soil, heavily charged with humus and one 
that win not quickly dry out, appears to be the best. 
In May or June, or after all danger of frost is past. 
the plants (Fig. 1720) are set In the field In roKS about 
2ti ft. apart and IS In. apart In the rows. The ground 
in kept thoroughly caltivat«d, not only to keep down 



.1 fort 



ure at all times, which Is vei . 

In growing this plant. By keeping the soil well worked 
up around the plants they stand up much better against 
the winds and weight of their own fruit. PruDing or 
pinching the tip ends after tbe fruit begins to mature 
14 occssionslly recommended, but Is rarely practlreil 
eicept when specimens of espcoially line fruit are de- 
sired. In which case the fruit is thinned, leaving only a 
few on each plant of the larger sorts. lu gathering, tlie 
fruit should not be torn off but cut with a knife or scis- 
sors, leaving at least one inch of stem. Tbe usual vege- 
table crate Is ueed for packing and marketing the crop. 
Insects do not injure Peppers growing in the Held. 
Red spider and greenfly (aphis) frequently attack 
plants growing under glass. The red spider may bo 
kept in check by repeatedly syringing with water, and 
the greeiiHy moy be killed by fumigating with tobacco 
dust. Two fungous diseases frequently nccur on the 
large varieties growing outdoors. One Is a pink an- 
thraonose {Olceojporiiim pipernlam), which causes the 

la a dark anthracnose (VolliMriehiim nigrHm). 

In preparing Peppers for table use, handle them with 
gloves to prevent burning the Angers. Neither eoap 
nor water will soothe hands burned by Peppers, but 
milk will. H. C. Irish. 

PEPPEB GRASS. Lepidium. 

PEPPEBISOE or TUPELO. See ..Vyt^o. 



PERESKIA 

FEPPEBMHT. See Jf<rn(Aa. 

PSFPESMIHT STOUrOT BABK. Stual^pluf pi- 
perita . 

PEPPEB BOOT. J>tntaria dipXylla. 

PEKAPHtLLUII (from Greek pera. beyoad, and 

pKgllon ; alluding to the crowded leaves). SoaAero-. 
The only species is a much-branched rigid shrub, with 
deciduous, alternate, rather small and narrow ivs., 
white fls. similar to apple-blossoms, in few-fld. upright 
corymbs appearing with tbe Ivs., and berry-like edible 
tr. Bardy as far north as Mass., but seems to possens 
only little ornamental valae. It Is of very slow growth 
ancl blooms only when rather old. It grows in welE- 
d rained soil and in sunny position, and is best suit«d to 
. be planted on roi'ky slopes of southeiu aspect. Prop. 
by seeds and layers and by grafting on Amelanchier or 
Crategus. It is closely allied lo Amelanchier, but dis- 
tinguished by Its corymbose fls., cylindric ealyi-tube, 
orbicular petals, and also by its narrow Ivs. The only 
species is F. ramaaisilmnm, Nutt., a rigid shrub, 2-S 
ft. high: Ivs. oblong to oblanceolate, almost sessile, en- 
tire or sparingly serrulate, silky pubescent when young, 
%-2 In. long: fls. in few-fid. erect corymbs, while or 
slightly tinged pink, with rose-colored disk, H In. 
across ; petals orbicular spreading; styles 2-3: ovary 
2- or incompletely 4-ceI1ed : fr. pendulous, globose, 
brownish yellow, about ^ in. across. Hay. Ore. to 
Calif, uid Colo. B.M. 7*20. Alfkbd Hkhdib. 

PBBENNIAIB tend to live from year to year, as op- 
posed to annuals and biennialB, which die root and branch 
tbe Orator second year after flowering and fruiting. Per- 
ennials include trees, shrubs and herbs, the two former 
being woody, the latter not. "Perennials" as commonly 
used by gardeners is a convenient shortening of the 
phrase " hardy herbaceous perennials," which includes 
Peony, Phlox and other non-woody plants wbose roots 
live over the winter while their tops may die to the 
ground. The phrase "hardy herbaceous perennials" 
is also shortened In common speech to "herbaceous 
plants;" or one speaks of his "hardy Iwrder." See 
Herbi and Bord/r. 

A popular fallacy about Perennials lies in Ihe com- 
mon statement that "they die down every year and 
Gume up again in the spring." Many of them never 
come up. Peonies are as long-lived as shrubben', and 
a clump of Froiinella has been known to outlive trather, 
son and grandson in the same spot. But these are 
exceptions. Tbe general practice with Perennials is 
to divide them every second or third year. Nearly all 
hardy herbaceous plants should l>e lifted now and 
then, becouse the crowns which give the flowers in 
most desirable kinds flower only 3 or 3 seasons and 
tbcn die; but tbe plant may be continually spreading 
and making new growths, which furnish the flowers, and 
unless lifted and divided the stocks l>ecome scattering 
and unattractive. Another very good reason for lifting 
and dividing the Perennials Is that, being mostly strong- 
rooted plants, they deplete the soil. 

PEBfiSElA (Mcolaua Fabrlciua Pelresklus. of Ali, 

France). Caclicea. Also written Ptireatia. Shrubby, 
the slender, often very long branches spreading or 
climbing; spinose, but the spines not barbed and selm 
wanting: Ivs. brood, sometimes much like those of the 
lemon tree: fls. wheel-shaped, more or less paniculate 
at the ends of twigs; ovary leafy: seeds dark, Ihin- 
shelled, with two coverings. 
tMmleltU, Mill. Lemon Vim. Blad Applb. Babba- 

UOES GoosEBBRRT. Branches woody, rather slender, 
becoming 10-20 ft. long: Ivs. pinnate -veined, 2-3 in. 

and hooked, later numerous and 1-2 In. long: fls. ver; 

r — 1 , ..ometimes nink^-'- ' "' ■- •---' 

what paniclcd 

color, the slic 

xmooth. Widely spread in tropical America. B.M. '147. 

G.C. III. 20:62n.-This species is much used as atoek 

on which lo graft other species of Cacti. 
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Bite, DC. Fig. 309, Vol. I. Stems stouter, more sue- 
culeot, less branching: Its. often 5 in. long by half as 
wide: spines at first commonly solitary in the axils, 
later more numerous, all straight: fls. purple, 1^-2 in. 
broad : fr. 2 in. long, pear-shaped. New Granada, Brazil. 
B.M. 3478. G.C. III. 20:427. 

■abnl^ta, Muehl. Stem 2 ft. or less high, below half 
wood, above fleshy and branching: Ivs. persisting a few 
years, dark green, shiny, as thick as a pencil, about 3 
hi. long, half cylindrical and ending in a spine : areolas 
felted, in the young plant with a few hair-bristles 
later with 2-4 straight, pale yellow spines 3-4 in. long. 
Chile.— Can be used as stock for Epiphyllum. 

spathulita, Otto. Stem upright, with few horizontal, 
spatulate, shiny green leaves: the diffuse areolte at 
first soniewhat woolly, later felted, above with a bunch 
of short bristles, below with 1-2 yellowish white, straight 
ipines. Mex. Eathabine Bbandboee. 

FEBFmiEBT OABDEHING. The perfumes of the 
market are derived in part from animal secretions 
(musk, civet), in part from artificial chemical com- 
pounds, and ill part, and chiefly, from the class of vege- 
table products loosely called essential oils. "Synthetic" 
or chemical perfumery materials are the more or less 
perfect artificial reproductions of organic compounds 
used in perfumery. If it were possible in all cases and 
with perfect success to compound these substances the 
production of floral perfumes would soon be at an end, 
as the chemical process would be sure to be cheaper 
than the horticultural. But nature knows how to add 
some touches which the chemist's art cannot imitate, 
and even where synthetic manufacture is possible, tiie 
result is in general regarded as a cheaper substitute. 
At the same time, sentimental reasons count consider- 
ably in favor of the natural perfume, and considering, 
further, that some perfumes cannot be imitated chemi- 
cally, there is no present cause to apprehend the ex- 
tinction, or, in view of increasing demand, even the 
decline, of the industry of producing natural perfumery 
oils. 

The essential oils used in perfumery are secreted in 
different parts of the plant. The flowers are naturally 
thought of first, being the seat of the fragrance of the 
rose, violet, cassie, jasmine, tuberose, the orange in part, 
and numberless other plants whose perfume is extracted 
or only enjoyed as naturally exhaled. The oil of laven- 
der is yielded more by the green parts of the flower-head 
than by the corollas. In rose geranium, thyme, winter- 
green and patchouli the foliage is the fragrant part. A 
number of essences are derived from woods, as those 
of sandalwood, red cedar and rhodium. The oil of sweet 
birch comes partly from the wood, but mainly from the 
Inner bark, and the same is true of sassafras. In the 
case of the latter, however, the roots only are used ; in 
the case of the former the young tops. Several herba- 
ceous roots also furnish oils, as orris root, Canada 
suakeroot and sweet flag. The rinds of the orange and 
other citrous fruits contain important perfumery oils, 
and the oil of bitter almonds comes from the fermented 
kernel of the nut. 

The standard methods of extracting essential oils are 
four, namely, the use of mechanical means (chiefly ex- 
pression), distillation, enfleurage or inflowering, and 
maceration. Expression appears to be applied only to 
the rinds of the citrous fruits. These are placed under 
pressure in a screw press, or sections turned wrong side 
out are squeezed in the fingers, the oil being taken up 
with a sponge, or the fruit is rubbed in a cup lined with 
spikes {eeuelle d piquer), the oil collecting in a hollow 
handle. An icueile on a larger scale in the shape of a 
hollow drum has also been used. 

In distillation, the oil-bearing material is heated with 
water or subjected to hot steam, and the oil, being vola- 
tile, passes off with the steam. The oil would be lost 
if the vapor were not condensed, and this is accomplished 
by passing it through a coil or equivalent arrangement 
of pipe kept cool by a flow of water. The condensed 
steam and oil fall into a ** Florentine recipient," a vessel 
with a spout coming out at the base but rising to the 
level of the top, so that the heavier liquid, ;<ometimes 
oil, sometimes water, alone will enter it and can be 



poured oft separately. After the water and oil have 
mainly separated, the water will still contain enough 
oil to make it highly fragrant, and in this state it goes 
to market as rosewater, orange-flower water, etc., or is 
returned to the still to be redistilled with the next 
charge. 

The remaining two methods depend on the fact that 
grease has the power of absorbing essential oils. In 
enfleurage the grease, without heating, is spread over 
both surfaces of panes of glass which are set in frames 
(ehdssis), so that they can be piled one over another 
with spaces between. In these spaces are placed the flow- 
ers, the charge being renewed daily until the grease is 
sufficiently impregnated, when it constitutes a "pomade." 
"Extracts " are made by digesting the pomade in alcohol, 
which has a still stronger attraction for the perfume 
than has the grease. The alcohol must flrst be deodor- 
ized to save perverting the floral perfume, and is then 
known as "Cologne spirit.'' The grease used in this 
and the next process, moreover, must be freed from all 
corruptible matter by a special process. Tallow and 
lard, commonly mixed, and sometimes the fat of the 
deer and other animals, are employed. 

In maceration the pomade is produced by immersing 
repeated charges of tne flowers in melted grease or flne 
olive oil. 

In recent times various chemical processes for ex- 
tracting perfumery have been tried, apparently with 
some practical success; but they have not yet sup- 
planted the old methods. Carbon bisulfid and pe- 
troleum ether are among the solvents employed. These 
methods would be less easily practiced by beginners 
and amateurs than the ordinary ones. 

The art of distilling is not only not difficult to learn, 
but is already in practice in this country in the case of 
peppermint, sweet birch, sassafras, eucalyptus, etc. 
More care and better apparatus would be required for 
distilling roses and other flowers, but the process is 
essentially the same. Nor do the grease processes in- 
volve any difficulties which may not be overcome by 
the application of a little American ingenuity and 
capital. In fact, the production of the raw materials 
of perfumery might proceed almost at once, so far as 
the difficulty of the processes is concerned. But can 
we grow the requisite plants f 

That many of the standard perfumery plants will 
grow in this country needs no proof, and there is no 
reason to doubt that their fragrance in properly chosen 
localities will equal that of the same plants in the 
European centers. In general, success in this line 
must be looked for only southward, even in dealing 
with hardy plants, though there may be exceptions to 
this rule. Cool trade-winds and fogs at flowering time 
are to be shunned. The natural conditions in Florida 
seem not very different from those of the south of 
France, the great center of perfumery farming in 
Europe, and in fact the feasibility of successful per- 
fumery farming in Florida has been demonstrated by 
actual trial. California has also been the scene of ex- 
periments, some of them seeming to promise success 
as soon as economic conditions admit. A large terri- 
tory between these two points is available for some 
lines of the industry. 

Among the particular plants to be noticed, the citrous 
fruits deserve a leading place. Nearly or quite all of 
the trees of this group, including the sweet, the bitter or 
Seville, and the bergamot oranges, the sweet and sour 
limes, the lemon, the citron, and the shaddock, contain 
valuable perfumes either in the peel of their fruit, or in 
their flowers, or in their leaves, or in more than one 
of these. Of the fruit oils, that of lemon is imported 
into this countrv in largest quantity, followed by oil of 
bergamot, oil of orange bitter and sweet, oil of limes 
and^cedrat" or citron oil, the last two in very small 
quantities, but the cedrat at a very high price. These 
oils are extracted by expression, the distilled being 
inferior, though it is asserted that when the "rag," or 
inner soft layer, is removed, the distilled oil equals 
the other. The oil of the bitter orange is superior to 
that of the sweet; the oil of bergamot is far more val- 
uable than either, but can rarely be had in an unadul- 
terated state. The flowers of the orange treated by 
distillation yield "neroli." The scent of neroli, however. 
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is not that of the flowers, an alteration taking place 
during the distillation. Orange-flower water, consist- 
ing of the condensed vapor of water with a little un- 
changed oil adhering, affords the trae odor of the 
flowers. By maceration, likewise, the trae floral fra- 
grance is obtained. The abortive flowers which fall 
from the trees are available for perfumery use, but the 
flowers are also sometimes picked, presumably with a 
better result. Besides the product of fruit and flowers, 
the leaves and young twigs pruned from the sweet 
and bitter oranges yield to distillation the oil of "petit 
grain," of considerable though minor value. There is 
no reason to doubt the perfumerv capacity of American 
orange groves. Indeed it has been asserted that the 
orange flowers of Liouisiana excel in sweetness those of 
foreign parts. In Los Angeles, California, something 
has been done towards utilizing the peel, and in Florida 
a beginning has been made wi^ both peel and flowers, 
but for the most part these resources are at present 
suffered to go to waste. 

The lemon verbena, Lippia citriodora (Fig. 1721), 
may be mentioned in passing as furnishing an attrac- 
tive perfume of the citrous order, and as available at 
least in Florida and California. 

The perfumery products of the rose and its allies 
merit next attention. The value of the importation of 
attar of roses ~ to say nothing of rose perfume in other 
forms— exceeds tiiat of any single citrous perfume, and 
at the same time the capacity of this country for pro- 
ducing this and the other rose perfumes can scarcely 
be called in question. The present supply of the 
European and American markets is derived chiefly from 
Turkey and from tiie perfumery region of the south of 
France. The attar or otto of roses is produced most 
largely in Bulgaria and other parts of European Turkey, 
from the damask rose. It is obtained by distillation, 
which is there conducted in a rude manner. In the 
Grasse district (south of France), the rose water, ob- 
tained as explained above, yields more profit than the 
attar, which is regarded as a by-product of the distilla- 
tion. But the rose perfume is nere largely extracted 
by maceration, finishing with enfleurage, processes 
which secure the true rose odor, which is not repre- 
sented by the attar or water. The pomade and its 
alcoholic extract are perhaps the flnest of rose prod- 
ticts. The Provence rose is here employed, a hybrid 
or variety of the hundred-leaf, Mo8a eentifoliay the 
type to which the cabbage and moss roses belong. 
Pictures of this rose present, not the well-known door- 
yard variety with short and crowded petals forming a 
flat disk without visible stamens, but a variety with 
larger and looser petals of a deeper color, with stamens 
in the middle. Both this and the damask rose are 
spring bloomers, the latter yielding also a small crop in 
the fall. 

The luxuriance of roses on the Pacific coast and 
through the South invites experiments in those regions 
to ascertain their perfumery worth. Affluent vegeta- 
tion cannot be taken as sure proof of a rich perfumery 
content, but this must be directly investigated by the 
nostrils and better by experimental distillation. There 
is practically no doubt, however, that in properly 
•chosen localities American roses can compete in sweet- 
ness with the European. How far north the rose can 
be utilised for perfume cannot be settled in advance of 
experiment. The rose must have a hot sun, but the 
June sun is hot far to the north; and as at most only 
two harvests are gathered each year the advantage of 
the South may not be as great as might be supposed. 
Still the presumption is that our coming rose industry 
will be conducted in our warmer sections. The soil for 
the rose must not be poor, but there is a possibility of 
its being too rich for the best perfumery results. 
While distillation seems to be practically confined to 
the two roses mentioned above, other kinds whose odor 
is attractive are available for treatment by the grease 
processes. There appears to be little in the methods of 
cultivating roses for this purpose which would not sug- 
gest itself to an experienced gardener. It takes some 
3,000 pounds of petals to yield a pound of oil, but that 
pound should be worth at retail about ninety dollars, and 
more if of extra quality. 

The oil distilled from the gpreen parts of the common 



rose geraniums. Pelargonium eapitatum (t) and P. Ra- 
dula, resembles in fragrance the oil of roses and is largely 
used as a substitute for it. Though generallv not sold 
at retail under its own name, it is in itself a legitimate 
perfume, and its production should be undertaken in 
this country— only, however, in the South, where the 
long season admits of three crops of leaves and where 
the stumps with the soil heaped around them will sur- 
vive the winter. The largest crop is to be had on rich 
lowland, but the finest quality is produced on drier and 
less fertile ground. In France, it is now grown mainly 
on irrigated land, but the product has to l^ ameliorated 
by the admixture of oil from drier locations. The rooe 
geranium is largely grown in Algeria, and in Spttin, 
Sicily, etc., as well as in France. Geranium oil in turn 
has its substitutes, among which the oil of lemon grass 
from India is conspicuous. 

The European sweet violet, Viola odorata, affords 
the flnest example of a favorite type of odors quite 
different from the citrine and the rose. The oil of the 
violet itself is necessarily so expensive as to be little 
used. The large amount of flowers required and the 
amount of hand labor necessary for gathering such 
small flowers, each growing on a separate stem, are 
apparently insurmountable obstacles to the extensive 
use of true oil of violet. Still it may be presumed that 
there will permanently be a class of buyers willingto 
pay the necessary cost of so choice a perfume. The 
violet yields its full fragrance onlv southward, but it 
must be gn^wn in partial shade. When labor conditions 
admit, true violet perfume may be produced in Cali- 
fornia and in the South. An expert grower of violets 
has even thought that they might be grown under glass 
for this purpose. 

Of the same general type and in some wise a substi- 
tute for violet perfume, is that of Aoaeia I'amesianaf 
the "cassie" of the French, known in the South as 
"opoponax." The small yellow balls of flowers are 
treated by the grease processes, particularly macera- 
tion. While not ranked as high as violet, the perfume 
is in entirely good standing and produced in large 
quantities. The flowers dried with proper care have a 
market value for sachets. The opoponax tree grows 
freely in Florida, is apparently native in Texas, and is 
suited to the climate of Arisona and southern Cali- 
fornia. The labor of picking the flowers would be 
somewhat expensive. Several other acacias are eligible 
for perfumery use. 

To the same group belongrs the perfume of orris or 
iris root. It is afforded by the rootstocks of three 
species of Iris, formerly ga&ered wild and now culU- 
vated near Florence and at other points in Italy. The 
species are Iris Oermanica (Fig. 1178), /. pallida, and 
/. Florentina (Fig. 1721), the first of these being our 
commota garden Iris, with deep blue flowers, the second 
a paler-flowered species, the third having white flowers. 
High authority a^rms that the use of the flrst two 
species is only a falsiflcation, and in fact that the root 
of /. Oermanica causes serious inflammations. It is 
certain that the flrst two are extensively grown ; but 
/. Florentina alone appears to be much used for dis- 
tillation. When cultivated the Iris is generally propa- 
gated by root division, the cuttings being placed for 
the first year in a nursery, afterward set in rows a foot 
apart. It is grown in stony dry soils on hillsides or 
mountains. The crop is gathered once in two or three 
years. The cuticle Is scraped from the root, which 
after being dried in the sun Is stored in a dry place for 
the development of Its fragrance. This Is wanting in 
the fresh root, and does not reach its maximum under 
three years. When distilled the root yields ''orris but- 
ter," but It is more largely used in the form of an alco- 
holic tincture or ground up for sachets. There Is no 
reason why orris root should not be grown in many 
parts of this country, but the returns at present are 
not large. 

Another important group of perfumery plants con- 
sists of several members of the mint family. Pepper- 
mint and spearmint (Fig. 1392) can hardly be placed in 
the perfumery class, but lavender, thyme and rosemary 
could not easily be spared from the perfumer's re- 
sources. Lavender is native on dry slopes in the Medi- 
terranean region, and the oil Is most largely produced 
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In the region o( tbe mBiitlma Alpg. The pluit h4s 
been iDtroduced, however, Into some of tbe Boutbem 

couDtlcH of Engluid (Mitcham mnd Hllchln being tbe 
centers), mi found to produce there an oil which hu 
eommonl7 been regarded as tar auperlor to the French, 
and at an; rate li different In bind (Bee Mtntha). The 
English lavender ia grown In tight and well-drained 
calcareous Boils. In well-drained ground lavender will 
bear some cold, especially If protected, but proBt can- 
not be looked tor far north. Lavender of the French 
type may be expected to succeed in California out of 
the reach of tbe trade-winds, and may perhaps not 
require Irrigation. There are Bhaliow calcareous soils 
In the 'black belt' of tbe Quif states which might per- 
haps yield an oil Ube the English, and the same may be 
true of some tracts northward on the Pacific slope- 
Lavender is treated by distillation, and it is said in 
England that direct contact with the water yields better 
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for flue soaps. This so-called oil is a poisonons comn 
pound formed In the process of fermenting the cake of 
the ksmels from which the fixed oil has be^ expressed. 
Its production should be considered In our almond- 
growing regions, especially California. 

■lieady ntiliied as tbe source of scenting materials. 
The root of sassafras is or has been distilled in Penn- 
sylvania, Maryland and Virginia, and in other northern 
states, and sparingly southward. Wlntergreen, Oa«l- 
Ihtria procumbeni, was formerly distiiied in the North, 
but has given place to sweet or cherry birch, £etu'u Irnia, 
which yields the same oil less expensively. The wood 
of the red cedar, Jutiiprrul Viryiniana, has long been 
distilled in Germany, and latterly la this country. It 
furnishes a 9ner cedar-of-Lebanon perfume than the 
cedar of Lebanon Itself. 

The root □( the wild ginger or Canada snakeroot, 
Alarum C'anadenae, yields a fragrant oil quoted In 
market reports, and said to be UMed especially for 
Blrengtiiening other perfnmes. The sweet goldenrod, 
Solidogo oijora, fumlsbes an oil which has a market 




results than the application of dry steam. (See, also, 

Thyme (chiefly the garden thyme, Th^mui imlQarii) 
furnishes a perfume particularly suited to soaps and 
Imported into this country In large quantities. Rose- 
mary has a stimulating property and is an essential 
ingredient in Calogne water. Both of these could quite 
possibly be grown, nay In Califomla, but might not be 
able to compete well with the spontaneous product of 

Some notice should be taken, too, of the rather hum- 
ble group of odorous plants Iwionglng to tbe parsley 
family, including anise, caraway and fennel. Not only 
are the oils of these three (chiefly anise) largely Im- 
ported, but also their seeds (chiefly caraway). Caraway 
runs wild northerly, fennel has eBtabllsbed Itself on the 
lower Potomac, and anise ccjuld doubtless be grown. 
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There are several plants deserving consideration 
which do not fall into any of these groups. One is the 
jasmine (./iiiinmum graHditlftruni and J. Snaibai:). 
Fig. 1721. This furnishes almost the only odor which 
cannot be imitaled by combinations of others. The oil 
of Jasmine is very valuable. Tbe plants can be grown 
In out warmest regions. The tuberose furnishes another 
choice perfume and has been very successfully grown 
tor the purpose In Florida. iHee Polia»lliei.) The helio- 
trope (Fig. 1032), jonquil (Fig. 1460), and mignonette 
are also to be named. Of a quite different scent trom 
any of these Is the oil of bitter almond, so important 
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standing. The rich odor of tbe yellow Jessamine of 
the South has been suceessfuiiy extracted in Florida. 
The common market perfume of magnolia is doubtless 
mostly or entirely an imitation, and tbe same is probably 
true of CI'Mm slni'Ailia perfume. The great magnolia, 
Magnolia srandi/lora, abounds in the South, but its 
flowers might be difficult to secure In quantity. Clethni 
is abundant enough in the Atlantic coast region, but 
some difficulty might be experienced with It owing to 
the tact that only a part of the flowers in the raconie 
open at one time. The flowers of the swamp magnolia 
or sweet bav, ifnifHoHo Virgiainna OT M.glaiifa (Pig. 
1347), should be triid. Tbe spice bush, benzoin odor- 
iftmm, affords several scents. The sweet and copious 
bloom of Atalea arborrictui in the southern mountains 
bas been suggested for treatment. It is to be feared 
that the delicious odor of tbe native crab apples would 
be too expensive, considering the difficulty of collecting 
enough petals. The bloom of the wild grape might well 
be thought of. Many of our plants- (hese are only 
eiamples-will eventually be tried and a few will be 
found steadily valuable. It is useless to expect com- 
mercial success with small and scantv- flowered plants 
like trailing arbutus, iSpigaa rrptni, however pleasing 
in their natural state. 

The production of perfumery oils may be conducted 
on large farms by capitalists; or a central establish- 
ment may contract with individuals for tloweni and 
other materials ; or the business may be carried on 
cooperatively; or individuals may operate on a small 
scale In connection with other lines of farming. Some 
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coTupetent wDmea to whom othi 

tnay Hnil this work avHilsble snd cungeDlal. 

Intendinic experiment crs should seek further intomia- 

pabll:. Viith regard to methods of eitructlou. Ankin- 
■on's "Perfumes and their Preparation" may be ton- 
fldently recommended. S«wer's"OdorogTaplila"(eHpe- 
cl»lly the first series) Is valuable both to the eitmctor 
and the grower. Plesse'H "Artof Perfumery " will also 
be found useful on both sides of the subject. Glide- 
meister and Hoffman's  Volatile Oils" is also very ''alu- 
■ble. E. S. Stselb. 

Also consult E. 8. Steele's article on "Perfumerv 
aardenlng" in the Yearbook of the U. S. Dept. of 
Agric, for 1898. Vol. 22. part 2 of the Jounud of the 
Royal Hart. Soc. (London, IB9B) contains a Hat of per- 
tnmes and plants that yield them, and also a list of 
books on perfumes. 

FEElLLA (Hald to be a native name in India). 
Labiila. Ptrilla Xankinemia is distinct among all 
tender bedding plants by tbe color of its foliage. The 
leaves are a dark, wlne-pnrple, with a broniy luster. 
These colors are more or less toned wlcli green, espe- 
cially Id young plants. The Perilla is on annual herb, 
growing about I>i ft. high. It is cousldenibly used in 
sabtropical beds and tor the back of ribbon borders. 
It Is sometimes planted next to a dusty miller or other 
while-leaved plants for the sake of contrast. The 
foliage has an odor suggesting cinnamon. In Japan 
the Perilla Is of economic importance for the production 
of oil. Perlllas need a sunny or at least balf-sunny 
position. They thrive under the treatment given 
half-hardy annuals. Sow the seeds thiuly and cover 
nearly an Inch. Avoid planting Perillaa loo closely; 
leggy specimens are wretched. The Hs. are Iticon- 
apicuous and produced in autumn. Before the iniro- 

omameutal flower-garden plant, and is still used largely 
la the gardens of uorthem Europe, where the Colcus 
makes but a stunted growth. But in our warmer sum- 
mers It is displaced by Ihe more brilliantly colored and 
(ree-growlng (loleus. 

Perilla is placed by Bentham and Hooker next io the 
American genus ColiinBonla. with which it agrees in 
the following characters: flowering calyi of 5 nearly 
equal teeth ; fruiting calyx declinale, 2-llpped ; anterior 
lobe of the corvlla larger; perfect stamens 4. The 
main point of difference lies in the nutlets; those of 
Perilla ore netted-veined, while those of Colllnsonla are 
smooth. Also tbe anther cells of Colllnsonia arc divari- 
cate, while those of Perilla are Anally merely divergent. 
Perilla Is placed In the same subtrlbe with Menttia. but 
belongs to a gronp In which tbe whorls of lis. are not 
axillary (as Is usually the case in the Mentha group), 
but are spicate or racemose. 

OOTIiioldal, Linn. Also spelled on'mnfilrs. The tjrplcal 
form has Ivs. green on both sides and ia worthless for 
gardens. Lvs. opposlIB, rarely speckled with brownish 
purple, only slightly wrinkled, base wedge-shaped or 
narrow; blade broadly ovate or roundish, pointed or 
blunt, hairy or not, entire or variously cut at the mar- 
gin. In the wild, it is a coarse, often shaggy plant. 3-4 
rt. high, with lvs. 3-fi In. long, petioles 1-.1 In. long: 
racemes 3-8 Id. long: corolla white or reddish, 2 lines 
long: trolling calyx M In. long. Hlmalavas, Burma. 
China, Japan. B.U. 2395. -Sparingly run wild. 
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_ula, Benth.). Slightly hairy, rarely glabrous: \\k. 
dark purple -brown, with a bronty luster; base wedge- 
shaped (rounded In strong-growing specimens); blade 
ovale, acute, coarsely and deeply saw-toothed, margin 
wavy. Occasionally seedlings are green when voung. 
R.H. 1852:60; ISM, p. 272. Forms of this variety are: 
(t) Var. Ikdnlfcta {P. lartnidfo, Uort. Thorburn. P. 
SVnnkintniit fbliii atropurpAreit laciuiitit, Hort. Se- 
nary) has lvs. cut nearly to the middle, foliage un* 
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pact. (3) Var. elitlor (P. ITaHkiHintit maeropliilla 
elSllor, Hort. Senary) is a taller form of var. macro- 
okylla. (4) Var, TUleKita ( P. NaHkiaintii fodit varir- 
ijalia. Hon. ) differs In having the foliage spotted with 
white, (5) Var. mlOMt^U* (P. IfattkixinfU niicro- 
pltilla nigrienHs, Hort. Benary) is a small-lvd. (ona 
Wm, Scott and W. M 



Vm. Petuleiia elaU-Holy QhoM Plant. 

(Flower X %.) 

PEBlPLOCA (Greek, peri, around, and phUin. to 
twine; alluding to the twining habit), Aielepiadiefir. 
Twining, rarely upright, glabrous shrubs, with opposite, 
deciduous or evergreen entire lvs. or sometimes leafless, 
and with rather small usually dark-colored fls. in axillary 
ort^-rmlnal cymes. Most of the species are sabtropical, 
but the only species cult, in this country Is hardy north 
to New York, and can be grown even In Canada when 
trailing on the ground and somewhat protected during 
the winter. It is a vigorous and high-growing climber, 
with handsome dark green and shining foliage, and is 
well suited for covering arbors, trellis work and trunks 
of trees. It bears fragrant fls. In summer and keeps Its 
foliage until late in fall. It thrives in any well-drained 
soil and prefers sunny positions. Prop, by seeds or by 
greenwood cuttings in samnier under glass ; also by 
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the uitbera caimect«d at tbe &pex and vlUoui; style 
abort, with broad Btigras: It. consiHting of 2 fullicles, 
coDtuolDg muuerooa, amall, winged seeds. 

QriBBB. Linn. Silk Vihb. Decidnons shrub, twining 
to 40 (t. : IvB. pelioled. orsCe to obloag- lanceolate, 
acuniloate, dark green and gloas}- above, 2-4 in. long: 
fla. in loose, long-paduncled cymes, brownlsb purple 
inside, greenlsli at the margin and outside, %-l in. 
airoBs; petals oblong, vllloua; crown with S Blender 
thread-like incurved glabrous appendages : follicles 
narrow, about i in. long. July, Aug, S. Eu., W. Asia. 
B.M. 2289. B.R. 10:803. L.B.C. 14:1389. On. 34, p. 78. 
—Under the name of P. angmliMla a narrow-teaved 
form la sometimes cultivated, but it Is P. Braca, var. 
attjuttUolia, Jiig. The true P. angHitifotia, Labill., Is 
synonymous to P. lavigata, Alt., from the Canary lal. 
and N. Africa, with peralslcnt Ivs. and pubescent ap- 
pendages of the crown. Aubec Rkhder. 

FEBIBTSBIA (Greek, dove, from the form of the 
colnmn andwlnga). Orcliidicea. A genus of stately 
South American orchid«, having large plicate leavea 
unfolding succoEisively, and tidl, erect or hanging 
" - " ■"' 9 flowers are nearly globe 
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s la distinguished from Ibe 
genera Acineta, Saciena, Gongora, ale., by the curious 
shape of the labcllum and column. The 1>ase of tbe 
labellum (hypochil) is united with the column by broad 
wings (plearidial. The upper part of the labellam 
(epichll) Is movably joined to tbe bypochil. Five 
spwiea, of which two are commonly cultivated. 

These plants are easily kept alive, but difOcult to 
flower. When growth begins they should be plauted In 
well-drained compoat of fibrous loam, leaf-mold and 
sand, and carefully watered nntil the plants become 
vigorous, Later liquid manure or bone-dust maf be 
given them in order to obtain large and vigorous flower- 
spikea. Liberal treatment will produce fine specimeas, 
but poorly fed plants often tall U> flower at all. When 
resting, they should be removed from tbe tropical 
honne to  cooler mom. P. etata Is often grown as a 
purely terrestrial orchid. 

•Ut>. Hook. DoTi Flowxr. Holt Ghost Fi/>wer. 
Fig. 1?22. Pseudobulbs 4-5 In. blgh. bearing several 
strongly veined Iva. 2-3 ft. high: fl.-stem 3-4 ft. high; 
lis. Id a raceme covering about one-third the length of 
the flower-stalk, cup-shaped, creamy white, wax-like and 
fragrant, 2 In. across ; sepals broadly ovate to rotund; 
petals more delicate; labellum fleshy, broadly obovale, 
truncate, sprinkled with deep purple; column with large, 
curious wings, supposed to bear resemblance to a dove, 
Junt-Sept. Panama. R.M. 3116. Ong. 5:ljl. V. 8:103. 
Gn. 12. p. l.Wi 30. p. 574; 42, p. 334. B.H. 1876, p. 133; 
1877:110 —The labellum and wings of the column aro 
Eometimes apottnl with pnrple. 

ptndnl*. Rook. Psendobulbs ovate-oblong, 4-5 in. 
high, bearing lanceolate, strongly veined Ivs.t scape 
pendulous, from the base of the pseudobulb, bearing as 

fragrant, greenish white outside, tinged with rose and 
thickly dotted with purple within; aepala roundish con- 
care, united at base; petals rather smaller; labellum 
(■•'Shy, cnrioualy shaped, enclosed within the flower. 
Guiana. B.H. 3479. 6.C. II. 25:I]6.-Requires tropical 
treatment, but rarely flowers In cult. 
P. SiTHioldtii. Llndl.— Acineta Homboldlil. Llndl. 

UtlHSlOH HASSBLBBINO. 

B infofucre'). Atanthdeta. Erect 
branched or "loosely creeping herbs or half- shrubby 
greenhause plants cult, for their flowers. Lvs. entire: 
fls. solitary or In clusters of 2-3 surrounded by an 
Involucre, in loose eymea or cymose panicles, or distant 
on slender branches; bracts of the involucre narrow; 
calyi dcfply B-parted, abon 
or hyaline; corolla-tube Ion,, 

above, limb deeply bilabiate, . . . 

erect, concave, entire or emarginote, lower lip spread- 
ing, apex S.partcd ; stamens 2, a little ehorter than the 
corolla lips; anthers 2-celled; sterile stamens none; 



style filiform: capsule oblong, contracted into a solid 
stalk. About 15 speclBB, ranging from tropicol Africa 
through the Malay Islands and Australia 1o India. 

The plants are cult, like Jacobinias or Justtclas, of 
the same family. Cuttings taken at any time when the 
wood is soft will root in a warm bed In 3-4 weeks, after 
which the potted plants may be removed to a bouse of 
lower temperature. They require a rich loam mixed 
with some leaf-mold, and plenty of air. 
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1 [jHstlcia .peeM«a,Roxb.J. Fig. 1723. 
Plants erect, spreading and branched, becoming 2-3 ft. 
high: Iva. opposite, pelioled, ovate -BComiDalc, smooth: 
fls. In clusters of 2-3 on slender branches, violet-purple, 
1% in. long. Fls. for a long period In winter. India. 
B.M. 2?22. L.B.C. 20:1916. B. 2:74.-A po^plaat of 
buaby, compact habit when well grown. Good for the 
window. Usually thrives best In partial shade. 

kngnitUAlU, Nees. Plants low, erect, very much 
branched: branches nearly hori ion tal, pubeacent above; 
lvs. lanceolate, pointed at both ends: fls. sparse. In ter- 
minal cymes, roae-eolored. Fiowera freely. Java.-A 
var. adrea vsrieKkta has the center of the lvs. rarle- 
galed with yellow. Useful for vases and baskets. 

HUNBICH HaSBELBRIHO. 

FEBIWIBELE. Tinea. 

PEBSiTTTA (after A. J. Pemetty (1716-1801); he 
occompanled Bougainville on his voyage and wrote "A 
Voyage to the Falkland Islands"). Uricicrie. Ornamen- 
tal low evergreen ahrnba, with small, alternate, usually 
aerrale lvs. and small, white or pinkish, nodding fls., 
usually solitary In the axils and followed by verv deco- 
rative berries varying in color from white to purplish 
black or bluish black and remaining on tbe branches 
all winter. These exceedingly pretty shmba are great 
favorltea in England, but are little known In this coun- 
try. P. iHucfunata and P. aHgaitifolia, the hardiest, are 
probably hardy in aheltered poaltlons as far north as 
New York. They are well suited for rockeries and bor- 

some pot-plants. They grow beat in a peaty a: 
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lellita refiian. 
. . BpccjUB 111 rmaTDoaLa uid 
New Zealand, Fla. uillaiy, usually nolitarjr on slender 
noddlDK pedicels, rarely In raceraea; calji S-parted; 
corolla arceo late, with Ehort G-Iobed limb; stamens 10. 
the aatbera 4-ainied at the apex; fr. a G-celled many- 
seeded berry. Allied to Gaultheria, but the c»lyx not 
enlarged and rarely fleiby after flowering. 

nnennikta, Oaadleh. (Arbului nuerondtvi, Linn, f.)- 
Huch -branched shrub, to 2 ft., with K'^broua or spar- 
ingly hairy branches: Ivs. almost two-ranked, OTBte, 
epTny- pointed, serrate, dark green and Bhiniug above, 

6labrous, ii-% in. long: fls. satltaiy, nodding, subglo- 
ose, white or slightly tinged pink, about one-fifth In. 
long: fr. while to dark purple, %-% In. across, red In 
the tniical form. May, June. Magellan region to Chile. 
B.M. 3093. B.R. 20:1G95. L.B.C. 19:184S. Qn. 23:389 i 
59. p. 41. Qt.34,p.2U. a.M.40:811. M.D.G. 1B98:397. 



aeries, mostly differing in the color ol the fr., which Is 
usually Indicated by the name of the Tar., as, var. Uba, 
•tropuTpOrsa, ooecinea (F.M. 1879:339), lilaolnA (P.M. 
1S79:339), nigra, puiptlre* (P.M. 1879:339), r«iea, aan- 
Snlne». Also P. Drummondi, Cummingi, tpicioia, 
floribunda (O.C. II. lH:f>49 and III. 28:406), belong 
here. P. mucnnata and its Tars, are among our most 
ornamental fruiting shrubs In winter-time, when they 
are loaded with bright-colored berries contrasting well 
with the dark gloss; foliage; they are also very band- 
Bome in spring when covered with their numerous white 
flowers. 

ailKQItlUlim, Llndl. (P. mvcTonila, var. aiiguiiifdlla, 
Michols.). Ulosely allied to the preceding: Ivs. laDceo- 
lale to linear-lanceolate, nsually arched backwards, 
smaller: fis. somewhat smaller, on slender pedicels; 

ovary. May, June. Chile. B.R. 26:83. B.M. 3BB9. 

P. dlidKi Don. Spread ln( ihrnb: Ivi. oblonc to narrow-ob- 
lons, sermlal*. H-l In. long; fls. Bolltaiy. ovate, white: fr. 
Bliaost black. Hexlui.— P. eMdrit. Lindl. O.C. II. 10:88. and 

III.Zgi483,b6lonmprobabljto~ " ~ ' 

UprUht abrub: Ivi. orate to O' 

jonc: fla. in axillaiy. aecund. rb^um <'?■>» m^un^n. n. u4u. 

Ishred. Pem.Chile, B.U.492<).~/'.iVnfIandii.DC. Blmilai 

P. mncronata, but Ivi. not >plnr'tii>ped ; f t. dark pnrpHab b1 

with the Mlyi-lobe. fleahy. Venai. to Chile. B.M.M04.- 

pkiUvreafilia.TiC. Slmilsr t€ ~ 

toirlT hUpiil : (■---" ---■ 



the petioles: (r. a small, 
] Fla. — A baodsome ever- 
green, with wood usetol for cabinet work and other 
purpoaes. 

AA. Outtr calj/x-iobel equaling Hit inntr, or ftry 

IndlM, Spreng. Handsome tree, with elliptic-oblong 
or lanoe-oblong atlenuate-acate glabrous Ivs. 3-8 tn. 
long: panicle 3-G in. long, the peduncles compressed, 
and the branches 3-S-fld., the fls. while and hi in. long: 
fr. scarcely fleshy. Canary, Madeira and the Aiores 
Islands.— Offered by Y. Franceschl, Santa Barbara. 
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PEBSfiA (pre-Llnnnan name, ultimately derived 
from Persia). Laur&cea. As understood by Bentham 
A Hooker, Persea contains about 100 species, but Meiss- 
ner (DC. Prodr. 15, pt. 1. 43) dlBtrlbntee some of the 
species in other genera, and retains only GO In Peraea. 

temperate parta of America and the Old World, with 
thick alternate leaves and small white or greenish flow, 
ers, mostly in paniclcd faxciclesi the flowers are usu- 
ally perfect, with deeply 6-parted calyx, no corolla, and 
stamens usually 13 In 4 series, but one series sterile. 
The pistil is single, the ovary being sessile and taper- 
ing Into a style which bears a disk -like stigma. Three 
species are in the American trade, all being prized for 
their clean evergreen foliage, and one of them. P. gra- 
liitima. for Its large edible fruit. P. CaroUnrnsii 
grows naturally as far north an North Carolina, and P. 
Caleibtiana, a shrubby sppctes which Is not in the 
trade, grows naturally In south Florida. 
A. Oater ealyx-Icbtt diiilnctly thorter than llie inner. 
CarDlinfauii, Nees. Red Bat. Boll Bay. Tree, 
reaching 40 ft., with smoothlsb branches: Ivs. 2-.1 in. 
long, oblong to lance-oblong, glabrous and deep green 
above, glaucous beneath: fla. pubescent, the peduncles 
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„ _ia, Gaertn. f. Allioaiob Pkar. Avocado 

Peab. A^uacatb. Midshipman's Bdtteb. Fig. 1724. 
Katlve to the American tropics, but now widely distrib- 
uted: fls. greenish, downy, in dense fascicles which are 
arranged Inleaflesapaolcles; ovsry downy, ripeninginto 
a large pear-shaped, green or purplish drupe, contain- 
ing one lar^e seed. B.M. 4580. B.E. 15:11^58. l.H. 
36: 75. -Offered In southeni Florida and southern Cali- 
fornia. The fn:it is occasionally seen In nortbem 
markets. In Southern California and Mexico the fruit 
Is common In the markets. It is grown to a email ex- 
tent OS for north as Los Angeles, but it requires  
hotter climate to render the fruit certain and psistsble. 
It will thrive in climalea to which Anonas are adapted. 
L. H. E. 

The Avocado, or Alligator Pear, Is a native of the 
West Indies. HeiiCO to Pern and Braall. It is very 
common in Jamaica, being found In every settlement or 
plantation. The tree grows to a height of 2B to 30 ft. ; 
It has ellipHoal or elliptical -oblong leaves, 4-7 in. long, 
glabrate and pale beneath ; the fruits are large, more or 
less pear-shaped, and covered with a green or deep pur- 
ple skin, and containing a large quantity of a Arm, yel- 
lowish green pulp, enclosing a single large seed. This 
fruit is highly esteemed by all classes in Ibe West 
Indies. The pulp is marrow-iike, and is eaten as a 
salad, usually with the addition of pepper, salt and 
vinegar. Europeans as a rule do not like the fruit at 
first, but once the taste is acquired they become ex- 
ceedingly, often eieessively, fond of It. The pulp con- 
tains on abundance of oil which may be used for illu- 
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minating purposes, also for soap-making. The seeds 
yield a deep, indelible black stain, and are used for 
marking linen. Plants are easily raised from seeds, 
and in good soil in warm situations they grow rapidly, 
and begin to fruit when about Ave vears old. There 
are a good many varieties, differing from each other in 
size, shape and quaUty of fruit. These differences are 
not due to careful cultivation and selection in all cases, 
however, but to natural variation and accidental inter- 
crossing. W. Harris. 

PEBSIAVIirBECT POWDEB. C7Ary«anf Aemum,p.312. 
PiBSIGA. See Prunua. 
PEB8ICABIA. Referred to Polygonum. 

PEBSmOE. Plate XXVIII. Of the Persimmon, 
two types are known in cultivation for their fruit,— the 
native, and the Japanese or Kaki. The former is yet 
little improved, although it has possibilities. See 
Diospyros, 

The native Persimmon or date plum, Diospyros VW- 
giniana (Fig. 1725), is found growing wild in most of 
the southern states and as far north as 38® lat. It 
will thrive and ripen its fruit, however, as far north as 
the Great Lakes. The fruit Is little known except to 
those who live in localities in which it grows wild, and 
even there but little attention has been given to its cul- 
tivation and improvement. The tree is usually of small 
size when grown in the open ground, reaching a height 
«f 20-30 ft. ; when grown in the forest it often reaches 
a height of 60-30 ft.: and in the rich alluvial river 
bottoms, from 2-3 ft. in diam. The wood is hard 
and elastic, and very durable when used for inside 
work, but it will rot very quickly when placed under 
ground. The fruit is subglobose and ranges In sise 
from }4-2 in. in diam., depending largely on the num- 
ber of seeds which It contains, although seedless vari- 
eties an inch in diameter are sometimes found. The 
fruit has a very disagreeable, astringent quality when 
green, but this disappears in most varieties when it 
becomes fully ripe. The date of ripening in the central 
states varies from Aug. 1 to Deo. 1. The old notion of 
«ariy botanists that this fruit must be subjected to the 
action of frost before it becomes edible is erroneous; 
many of the very best varieties ripen long before the 
appearance of frost, while others never become edible, 
being so exceedingly astringent that neither sun nor 
frost has any appreciable effect on them. The Per- 
simmon is readily propagated from seeds, which should 
be procured in the fall or early winter and planted in 
the same manner as peach pits; but as the seedlings, 
especially from cultivated varieties, cannot be relied 
upon to reproduce themselves, they should be budded 
or grafted when 2 or 3 years old. This should be done 
in the spring as soon as the bark will slip freely. This 
tree is more diflAcult to transplant successfully than 
almost any other kind of fruit. If too much of the 
long tap-root is cut off the tree will be sure to die. 
Transplant in the autumn, cut back most of the top, 
but preserve as much of the root as possible. The 
Persimmon will do fairly well on almost any kind of 
soil not too wet, but it will show its appreciation if 
planted on a rich, warm soil, well exposed to the sun- 
lii^ht, and kept well cultivated for the first few years 
after planting, until it becomes adapted to its new 
surroundings. j^ Troop. 

The Japanese Persimmon, Diospyros Kaki, is con- 
sidered by the Japanese as their best native pomological 
product. Although cultivated in the south of France 
for more than 75 years, there is no record of its success- 
ful introduction into the United States previous to about 
1870. Trees were first sent to California and subse- 
quently to Augusta, Oa., but owing to defective roots 
and long delay in transit, the first and second shipments 
proved a failure, and not until 1876 came the first suc- 
cess with a few trees. All early importations of trees 
J^rown in Japan consisted of trees of small sizes with 
ong tap-roots ' and no laterals; this, with imperfect 
packing, caused their loss and subsequent disappoint- 
ment. American enterprise, however, remedied this, 
AS nurseries were at once established near Yokohama 



and well-grown trees of the best varieties were exported 
to the United States. Experiments were made at the 
South by grafting upon native stocks. This proved 
successful when the graft was inserted upon the collar 
of the root, 3 to 4 inches below the surface of the soil; 
but top-grafting or budding upon side branches of large 
trees was seldom free from failure. The best method 
of propagating Japan Persimmons is by collar-grafting 
upon seedlings of the native species {Dionpyros Vir- 
giniana)f which are grown either by planting the seed 
in nursery rows or transplanting the young seedlings 
from seed-beds early in the spring. The seedlings can 
be budded during summer, and in favorable seasons a 
fair proportion of the buds will succeed. 

The U. S. Department of Agriculture received a large 
quantity of trees from Japan about 1878 or 1879, and 
fearing that the winter of Washington might prove too 
cold the trees were sent to Norfolk, Va., where many 
bore fruit the following year. The first fruiting of 
which there is any record was at Augusta, Ga., in 1879, 
upon trees grafted upon native seedlings growing in 
the forest. As regards the hardiness of the Japanese 
Persimmons, an experience of twenty-five years demon- 
strates that some varieties are more resistant to exces- 
sive cold than others ; but few can withstand a temper- 
ature of zero; and as a rule they are more successful 
below the 32d degree of latitude than farther north. 
Many seedlings have been produced that seem to have 
increased frost-resisting powers. Instances are re- 
ported in which some of these trees have withstood the 
winters of east Tennessee. By successive sowing of 
seeds from these hardier seedlings we may look for a 
race of trees, either of pure Japanese blood or crosses 
with our best native sorts, that will be adapted to the 
middle sections of the U. S., or as far north as is the 
habitat of the American species. 

Seedlings, so far as proved by many experimenters, 
have a tendency to produce male flowers only during 
the first three years of blossoming. After that period 
a few female flowers appear in very small proportion, 
sometimes one female flower to 200 male flowers. Fully 
one-half of the seedlings produce nothing but male 
flowers; consequently the proportion of fertile trees is 
seldom more than 2 to 5 per cent at first blossoming, 
in cases in which subsequent female flowers appear not 
above 10 per cent. Again a large proportion of the fruit 
is small, austere and uneatable. This accounts for the 
small list of the really good sorts cultivated in Japan 
or exported here. 

There is a great difference in the habit of growth 
and foliage of the varieties. All have broad and shiny 
leaves. Some varieties make a growth of 5-7 feet the 
first year from graft, and at 10 years form a tree 10 
ft. in height. Others assume a dwarf, compact habit 
and seldom grow above 5-6 ft. in height; this class is 
more precocious in reaching the bearing age than the 
taller-growing sorts, which are also apt to overbear. 
It is not uncommon for a three-year-old tree to yield 
several hundred perfect fruits. Thinning the fruit as 
soon as set in early summer will prevent an early 
demise of the tree. Trees thrive in any soil in which the 
native species grow, but usually fail in wet soils. 

The fruit of all the varieties is very attractive, both 
as to size and color. The latter is usually of a bright 
orange-red or vermilion, which is more or less intensi- 
fied according to variety. The fruits begin to color 
when half grown, but should not be gathered until Just 
before frost for the late-ripening varieties, or until soft 
with the early kinds. Some varietios begin to ripen in 
the middle South as early as September, but a part of 
the crop upon the same tree can be left to hang until 
frost and kept sound in a cool room until January. The 
round -shaped varieties ripen first, the oblong last and 
keep the longest; these latter should be slowly house- 
ripened to remove the slight astringency inherent to 
these varieties. 

The flesh varies according to varieties, but is usually 
of a bright orange color, soft, rich and sweet and with 
an apricot flavor; when soft, the pulp should be eaten 
with a spoon. Some varieties have dark brown-red flesh, 
and are usually edible when quite solid. A peculiarity of 
these consists in both red or half red- and half brown- 
fleshed specimens being produced upon the same tree. 
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This la frequently tbe ease when eevenl varietleE w 
grown near each other, poHaibly Bhowiag the effect o( 
cross-pal I inalioD. This Tarintion la tbe color of the 
flesb has caused nome contualon in reaching a eorreet 
Domenclstur^. The earlier BblpmeDts o( treei tram 
Japan usually consisted of about 12 names, but no reli- 
ance could be placed upon thesti names. The aame 
DAme was often found to apply lo several distinct 
varieties, or one rarielf had several synonyms. After 
years of fruiting the so-called 40 varieties originallr 
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Introdoced, a more or leas correct nomenclature has 
been attempted i but from the mauy loral names found 
In various localities this has been a difficult task. 

Id the annexed liat of the mnst dr^eirable varieties 
such synonyms are added thereto as have been ascer- 
tained after several years' trial. Many namea refer to 
Japanese localities, others to their shape, size, color, 
etc. 1 their slgnlQcaoce In Japanese has as far as possi- 
ble been translated In EnKlish by Mr. Irata, a highly 
educftteil Japanese artist, to whom " ■. - . 
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lowlah red. 214-3 in. In dlani.! average w^iibt t Duni^eB, hdcI 

awMti" flesh ^'and'edtbie «h"le sll°rw)lia: Quality Improv-ei 
a> It beeomffs soft. Matoritj Sept. to end of Nov. Tieo o( 
moilerata height. 

HncAi'l/a ("neehive" in JapanoMe).— Synonyms, rnilata.Im- 
pertal. Vomato. etc. Oblona. with blunt apei. sliihlly Hlihnl. 
aHby310.i averaes wetehl  -. . . 



i houne-ripenei 
a and lafl ir< 



n ba kept until Mitrch. T 
nauslly dri«l 



of tlie ronod. red-fleshed vari* 
rlouB shapes. It Is known undi 



tlon of fnnn> ■n<I <^olon doubtle<8 led to Its 
nyms. Fnilt lance. svemclnE i iiK-hn In dlaa 
In welghli iiiiaallrflstIea«],bateloncBtedfom: 
inon upon the same branph. Flwh brlnht oral 
very late. Mnit be Burt before being rnllbte. T 
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helghti apt to be of dwarf growth. BomeiJme* •eedleBS. but 

frequently with from S to 8 Beeds. 
Joyajna Qati (natue of locality J.^Uedluin to larjre, round. 



 in weight) keeps late. Flesh t 



frequently weighing ID to 12 ounces; sUn bright lermlUDn- ted ^ 
Ing. The' foliage Is very long, narrow and distinct from any 

Irodiiiml upwardB n[ fiOO specimens. Usually prepared In 
BOan for winter ose by being placed In a closed barrel until 
'moved. AlsoTilaablefordrying. 
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long, as in 

deep oratige - Tvd ; 

red- or halt red- and half brown-fleshed specimens are oiien 

by other v"ano'tleB!' Tree of medhim ordwBr/^wt\; eictwl- 

mens are edible while solid, and as early as October 1. 

Otame ("Stent young girl'ln Jaiianeseh—SyuDnynia, Ob- 
long Hyakume. Mikado, etc. Medium to large. 2Si;iS lu.. 
oblong, deep red. nearly alway. sewlless ; keeps law, 

ftuni-no-to ("Stork Egg"!. -PUteXXVlI!. Large, oblong, 
pointed. 2t^l3>i In.; wrlght t-5 ounces, sometimes 10 ouni-es; 
skin brighb red; some Bpecl mens covered with black at apexL 
He>h red. very good. Keepi late; edible only when mfl. 
Tbil """ '" ' "' "* ™'"™' *" TiBorous ITTOWCr. 









slightly o 



darkerspols. brittle, and la e.llble while solid as early as Oct. 
1. Very proline, and bears fruit in iBTgeclusIcrs. Tree »n up- 
right grower. 

Zengi. nr Zingi (name of Japanese village) — Plate XXVItl. 
Small, I''li2 in.; weights to* onnces: Heih dark bnwn.wiih 

ber while ellll solid, and tssts throughout October. 

P. J. BlBCEMAKS. 
Amilher Htllmote ef the Japanett Ptmimmimii.— 
Grafted on our native Persimmon, Diotpyrot Tir- 
gitiiana, the Japanese varieties aeera perfectly at 
borne and make much longer-lived trees than those 
imported from Japan. All varieties come into early 
bearing and many of them are too proliflo for the best 
welfare of the trees. This tendency to overbear should 
be corrected by thinning the frtiit. Several of tbe 
varieties produce very lar("o fruit, single specimens 

Some of the vorielieH ripen tn August, some in 
November, and others intj^rmedlate between these 
dates. It requires some experience to determine ju^C 
when the fruit has reached the proper stage lo be 
marketed, and this varies with the different varieties. 
Some of tbe varieties have dark flesh, others light 
flesh, stilt others a mixture of the two. The lieht and 
dark fiesh differ radically In texture and consistency, as 
well as appearance, and when found in the same fniit 
are never blended, but alwavs distinct. The dark flesh 
Is never aatringenl; the light flesh Is astringi^nt until 
It softens. The dark-Heshed fruit Is crisp and meaty, 
like an apple, and is edible before It matures. Some of 
the entirely dark-fleshed kinds Improve as they soften. 
The liKbt-flesbed kinds, and those with mixed light and 
dark flfsh, are very delicious when tbey reach the 
eusiard-like conslBtency of full ripeness. In some, the 
astringency disappears as the fruit be)(ina to soften; 
in others it persists until tlie fruit Is fullv ripe. Seeda 
accompany the dark flesh. The llght-fleshed kinds are 
seedless. The kinds with mixed flesh have seeds In 
proportion to the quantity of dark flesh. 

The market value of the fruit la at present more or 
less erratic. A large proportion of the frait-eating 
people of the North do not yet know what a tine fmit 
the Japanese Persimmon is. The fruits have to be 
shipped while bard and allowed to Hpen after reaching 
destination. Commission men are likely lo sell them 
and the public to eat them — or attempt to do so— a week 
or two ahead of the proper stage of ripeness; hence tbe 
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Japan Persimmon in its best condition is comparatively 
little known. 

The following are some of the most prominent varie- 
ties (as understood by the writer) arranged in order of 
ripening, beginning with the earliest; although it must 
be borne in mind that some of the varieties are more 
or less interchangeable, in different seasons. 

Zengi. — The smallest of all; round or roandiflh ob ate ; 
diameter 1% in. lonsitndlnally and 2>^ in. transversely ; skin 
yellowish red; flesh very dark, quality good; seedy; edible 
when still hard; one of the earliest to ripen. Vi|p)rou8, prolific. 

Joter No. H9.— Medium, roundish, flattened at base; has a 
small but well-defined point at the apex; diam. alH>ut 2>i iu. 
both ways; skin dark yellow- red. with peculiar roughened sur- 
face, somewhat resemoUns alligator leather in appearance and 
markings, except that the marks are usually very smaU and 
uniform; flesh light brown, crisp, sweet, meaty, free from as- 
tringency; excellent; a good keeper and shipper. 

Teddo-Iehi. — Lmtk^, oblate; diameter 214 in. longitudinally 
and 3 in. transversely; very smooth and regular in outline, 
with dinted appearing surface and slight depression at end op- 
posite the stem; skin darker red than most varieties, with 
heavy bloom; flesh very dark brown, verging toward purplish; 
sweet, rich, crisp; in quality one of the best. The fruit is good 
to eat when still tiard. A heavy bearer and exceedingly thrifty. 

Hyakutne. — Large to very large, varying from roundish 
oblong to roundish oblate, but always somewhat flattened at 
both ends; generaUy slightly depressed at the point opposite 
the stem; diameter 2^in. longitudinally and 3% in. trans- 
versely; skin light huffish yellow, nearly always marked with 
rings and veins at the apex; flesh dark brown, sweet, crisp and 
meaty, not astringent; good while still hard; a good keeper; 
one of the best market sorts. Of good growth and a free bearer. 

FeffK)!!.— Large, flat, tomato-shaped, somewhat four-sided; 
diam. 2}4 iu. longitudinally and 3^ In. transversely; skin light 
yellow, changing to dull red, mottled with orange-yellow; dis- 
tinct in color; flesh deep, doll red, brown around the seeds, of 
which there are usually a few; some specimens are entirely 
light-fleshed and seedless; there is no astringency after the 
fruit begins to soften; quality fine; one of the best. In form 
some of the fruits have the corrugations converging to the de- 
pressed apex, OS it is usually figured, but most do not. 

Haehiya. — Very large, oblong, conical, with short point; 
very showy; diameter 3% in. longitudinally and 3}^ in. trans- 
versely; skin dark, bright red, with occasional dark spots or 
blotches and rings at the apex; flesh deep yellow, sometimes 
having occasional dark streaks, with seed. Astringent until 
ripe, then very flne. The largest and handsomest of all. Tree 
vigorous and shapely; bears fairly well, but is not as prolific 
as some of the other varieties. 

Taber Xo. 2S.— Medium, oblate, flat or depressed point ; 
diam. \% in. longitudinally and 2% in. transversely; skin 
rather dark red, with peculiar stipple marks ; flesh dark 
brown, sweet and not astringent: seedy; good. Proliflc. 

ran«-iVa*Ai.— Large to very large, roundish conical, pointed, 
very smooth and symmetrical; diam. 3^ iu. longitudinally and 
3/^ in. transversely; skin light yellow, changing to bright red 
at full maturity; flesh yellow and seedless; quality very flne; 
perhaps the most highly esteemed of the lignt-fleshed kinds. 
Tree is vigorous and bears well. 

Okame. — Large, ronndish oblate, with well-defined quarter 
marks, point not depressed ; diameter 2H in- longitudinally 
and 3% in. transversely; skin orange-yellow, changing to bril- 
liant carmine, with delicate bloom and waxy, translucent ap- 
pearance; the most beautiful of all; light, clear flesh when 
ripe, with light brown center around the seeds, of which it has 
several ; loses its astringency as soon as it begins to ripen; 
quality flne. Tree vigorous and good bearer. 

Triump A.— Medium; tomato-shaped; skin yellow: flesh yel- 
low: generally has a few seeds; very productive; quality of 
the best. Ripens from Sept. till Nov. 

r»uru.— Large, slender, pointed; longest in proportion to its 
size of aU ; diam. 3^)ii in. longitudinally and 2^ in. transversely; 
skin bright red; flesh orange-yellow, some dark flesh around 
the very few seeds; astringent until fully ripe, then good. 

C^ostoto.— Medium size, conical, pointed, somewhat four- 
sided; diam. 2% in. longitudinally and 2!^ in. transversely; 
skin salmon-yellow; flesh light yellow, dark flesh and seeds 
occurring seldom; astringent until ripe, then very flne; a good 
keeper. Tree distinct; a rapid, upright grower; foliage luxu- 
riant; the most ornamental of all the varieties mentioned. 

G. L. Tabkb. 
PSBU, MABVSL OF. Mirabilis Jalapa. 

PBBUYIAV BABK. Cinchona, 

PE80AT0BIA (after M. Peseatore, who had a large 
collection of orchids at St. Cloud, near Paris). Orchi- 
ddeece. A group often united with Zygopetalum, but in 
horticultural works usually treated as a distinct genus. 
The Ivs. are eqnitant, tufted, without pseudobulbs : fls. 
solitary on stems 3-6 in. loner, from the axils of the Ivs., 
mostly large and showy, and fragrant; sepals and petals 



broad, concave, spreading; the lateral sepals forming a 
mentum; labellum clawed, lateral lobes small, middle 
lobe rounded, spreading; crest thick, consisting of a 
number of keels arranged in a semi-circle near the base 
of the lip; column slender, not boat-shaped. About 10 
species. For culture, see Zygopetalum. 

Klsboehdmm, Reichb. f. Lvs. strap-shaped, 1 ft. or 
more long: fls. 3-3 >4 in. across, variable in color; sepals 
oblong, obtuse; petals shorter, all white with chocolate- 
purple points; labellum 3-lobed, yellowish or white, and 
having many purple-tipped hairs; callus sulfur-colored, 
with brown keels. Ecuador. Gn. 22:344. 

Day&na, Reichb. f. Lvs. tufted, 6-10 in. long: fls. on 
short scapes; sepals oblong-obovate, acute, white, with 
green tips ; petfds rhomboid-rotund ; labellum clawed, 
angled on each side of the base; limb oblong, emargi 
nate, revolute on the sides, white with a callous ring 
which is purple- violet, the base being of the same color; 
column yellow, with a red band near the base and the 
anther of the same color. Late autumn. Colombia. 
Var. rhod&ora, Reichb. f. Sepals and petals with rose 
tips; labellum orbicular, suffused crimson. B.M. 6214. 

cerlna, Reichb. f. Lvs. in tufts of 4 or 5, cuneate- 
oblong, pointed, 1 ft. long: peduncles 2-6 in. long, 1-fld. : 
sepals and petals nearly equal, the latter somewhat 
clawed, fleshy, rounded, concave, pale straw color; 
labellum ovate, yellow, with a thick semicircular crest. 
Flowers at various seasons, the fls. lasting a long time. 
Chiriqui. B.M. 5598 {Mffuntleya eerina). F.S. 17:1815 
(as Zygopetalum eerinum). 

Heinbich Hassblbbing. 

FETAL0ST£M0N (named from the peculiar relation 
of the petals and stamens). LegumindtttB, About 22 spe- 
cies of American herbs, mostly western and perennial, 
glandular-dotted, with small odd-pinnate Ifts. and 
spikes which are terminal or opposite the lvs. and bear 
many small fls. ranging from white through rose to 
purple and violet. P. violaceus is a charming plant, 
thriving in any light soil and forming a broad, low bush 
with flnely cut foliage, and bearing a constant succes- 
sion of showy spikes of deep violet flowers. Well 
adapted for the front of the border or the rockwork. 

Petalostemon and Dalea are characterized by having 
the lower petals longer than the standard, with their 
claws adnate to the staminal tube; but Petalostemon 
has only 5 stamens, while Dalea has 9-10. Other generic 
characters : calyx-teeth or lobes about equal : standard 
cordate or oblong, with a free, slender claw, the 4 
lower petals distinct and subsimilar: ovary sessile, 
2-ovuled: pod included by the calyx, membranous, 
usually indehiscent and l-seeded. 

, A. Fls, white. 

o4ndidTifl, Michx. White Pbaibib Cloveb. Height 
1-2 ft. : Ifts. 5-9, oblong or oblanceolate, 8-12 lines long. 
Ind. to N. W. Terr., south to La. and Tex. B.B. 2:289. 

AA. FU. rosy purple or violet. 

b. ffahit decumbent. 

deeAmbeng, Nutt. Stem about 1 ft. long: Ifts. 7-9, 
linear-oblong: fls. deep violet-purple. Bed Biver, Ark. 

bb. Rabit erect. 

c. Bracts glabrous, 

▼iolioeof, Mlchx. Violet Pbaibie Clover. Height 
1^-3 ft.: Ifts. 3-5, narrowly linear, often mucronate at 
apex : fls. violet or purple; corolla about 2 lines long. 
Prairies, Ind. to Texas. B.B. 2:290. B.M. 1707. 

cc. Bracts silky -pubescent. 

tennildUBi, Gray. Silky Pbaibie Cloveb. Height 
1-2 ft. : Ifts. 3-5, linear, obtuse at apex : fls. rose-pur- 
ple. Dry soil, Kans. to New Mex. B.B. 2 :291. 

J. W. Manning and W. M. 

PETABlTES (Greek, a broad-brimmed hat; referring 
to the large, broad lvs.). Compdsitoe. About 8-1 2 species 
of hardy perennial herbs much like the common colts- 
foot {Tuasilago Farfara), having large lvs. of the 
same general shape and more or less covered with 
the same white felt, but the fls. range from purple to 
white, not yellow, and are borne in corymbs instead of 
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xlnKlf' Tbey are rather cosrie uiil weedy, but the fol- 
loviog are denlrnble for special puri>oseH. 

P. fragrani, the Winter Heliotrope or Sweet Colts- 
toot, haa tbe merit of blooming in winter and Its as. 
have a dellRhttut vanllla-llke odor. The fls. are small 
anil vary from pale lilao to purple. A few sprays are 
dc'ilrable for cutting tluriag winter. The plant also 
diftera from the common coltsfoot In having darker 

ing shrubhcries and for dry banks of etiff clay wbi 
choicer aiibjecta will not thrive. Like most others 
the genus, Ic spreads rapidly by underground ranne 
This plant seems lAbe unknown to Amerleaneommer 
the above points being taken from Gn. S3, p. 113, i 
63, p. a2e, where the plant is well pictured. 

P. palnata blooms from April to June, its fls, vary; 
from nearly white to pale blue or purplish. It la foe 
in rich dark swamps or sphagnum bugs from Newfoui 
land to AlsHka and south to N. Y., Wis. and Calif, 
has been olFered by two dealers in native plants. 

P. Japonica, var. giganlea has recently appeared 
European and American Karden literature. The Cfi 
loguB o( the Yokohama Nursery Company states tl 
the leaf -stalks grow 6 ft. high and I-i;^ in. thick. 1 
" " ' vegetable after being boiled. 



.tul g 



ved in salt o 



The 



r In February, i 
»« a condiment, as they have a slightly bitter but 
agreeable Savor. The plant has been advertised 
in America since 1900 by several dealers. 

The genus is widely distributed In north tem- 
perate and subarctic reunions. The number of 
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•tingulshed from Tu sail ago |  
Is that the beads are nearly or quite dicBcIous, f 
and raylesB or with very short and not showy 

I fact that the scaoes usually have many 

a deep heart-shaped base and the scapes 
are covered with scales like a coltsfoot but sometimes 
the lower ones are more leafy. 

A. Silt of let. giganlic, 3%-i ft. aeroMi. 
Japbnlea. P. W. Schmidt. Island of SachaJine. Var. 
glgantte, Hiirl. Lvs. orbicular, margin wavy. Sacha- 
llne Isl.— Qrows as high as a man. 

AA. Slit of h-t. i-U in. 
B. Blooming Decrtnbtr lo Starch. 
IrkffTuu, Presl. Winter Heliotrope. SweetColts- 
rooT. Height S In. : lvs. appearing during or after an- 
tbesis, orbicular, margined with small cartilaginous 
(crth, glabrous above, pubencent and green below: 
lieadH fragrant, the marginal Hs. of the female heads 
in the form of short rays. Mediterranean region, 
BB. Blooming April lo June. 
palmlita, Gray. Height S-2i In.; lvs. orbicular In out- 
line, deeply T-ll-cleft beyond the middle, and the lobes 
tharply dentate, green and glabrous above, densely 
_,.-_ ._ . .. . ,.._.,_ fragrant, 4-0 " 



.arginal 



of the fern all 



a the 



1, N. Arr 

W. M. 
F£TB£& (Robert James, Lord Petri, 1710-1742, a 

plants in Europe), yerbtnicea. Ptirea volubHii, or thn 
Purple Wreath, is one of the rarest, most distinct and 
beautiful of tender climbers. TheflowerlslikeaS-pointed 
atar of lilac with a good-siied violet In the middle. See 
Pig. 1720, which Indicates the graceful raceme 7-8 in. 
' long, containing perhaps two dosen flowers. The flowers 
l>egln U> open at the base of the raceme and the showy 
B-pointed star Is the calyx, whose sepals are colored 
like petols. The calyi spreads open while the corolla 
is still a round hud In the middle, and it remains after 
the corolla ha» fallen, so (bat the vine, at flrst glance, 
■eems to bear two kinds of flowers. The blooms appear 
In March and April. It should be In every greenhouse 
collection, oltliough It Is of very irregular growth. It 
doe.s not bloom freely In small plants; it probably has 
other drawbacks, for It has always been a rare plant in 
Europe. Ihough often enthusiastically commended. Tbe 
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fls. seem to vary considerably in color : The Purpie 
Wreath Is suitable tor rafters. Propagated by cuttings 
of dormant wood taken Just before tbe new grovth be- 
gins. Give the cuttings l»tloni heat. 

Petrea la a genus of about 16 species of tropical 
American twining or arboreocent shrubs: lvs. opposite, 
leathery: fli. violet, pnrple or bluish in long, termi- 



nal racemes; <wlyi.|obes colored during anthesis but 
oflen becoming green in fr.; corolla usnally a little 
more intensely colored; limb 5-cut, oblique; stamens 
i, dldynomous: ovary Imperfectly 2-loculed; locutes 1- 
ovuled. 

Tolibilli, Lino. Purple Wbiath. Fig. 1726. Lva. 
3^ In. long, short-stalked, ovate, elliptic or oblong, acu- 
minate or obtuse, entire or wary. Cuba to Braiil. B.M. 
820. P.C.3:I0S. Gn. 12:B2. 

Q. W. Oliver and W. M. 
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PETT&EIA (aft«T Frani Petter, a Dalmatian botan- 
ist; died IBBJ). Ltguminbia. Only one species, very 
similar in habit to Laburnum, but with the yellow tls. 
in upright dense racemes, terminal on leafy brauchleta. 
It is but rarely cultivated, since it Is loss showy in 
bloom than Laburnum or many species of Cytisus. It 
is probably hardy as far north as Mass., and requires 
tbe same culture as Laburnum, which see. If grafted, 
Laburnum is to be used as a stock. This monotypic ge- 
nus Is closely allied to Laburnum, but differs by Its up- 
right racemes, by tbe wings and keel being at the base 
adnate to the stamens and by the sessile oyary. It is 
said to possess tbe same poisonons properties as that 

rwUMltkE**, Presl. ( CSlitvi frigran$, Weld. O. 
Wildeni, Vis. Labitmum ramtnlderum, C. Koch). 
Upright shrub, to ft. : lvs. 3-follolate, almost glabrous 
or sparingly pubescent when young, on about 1 In, long 
stalks; Ifts. cnneate, obovate to oblong, usually obtuse, 
5i-2 in. long: fls. fragrant, very short-pedicel led. In 1-3- 
in, long, dense racemes; calyx 3-lobed. silky; keel 
silky: pod linear-oblong, sparingly sllkv, to IS ia. long. 
May, June. Dalmatia, letrla. B.R. 29:40. 

Alfred Rehdsk. 

FETTIQBEE, Fettlffnw, or Bntchar't Bnom. Bna- 



PETtim {Sonth American aboriginal name, said lo 
have been applied to tohaci-o|. Solanitcea. There are 

southern part of South America. One or two grow in 
Mexi'^o and another IP. panifloraila naturaliicd in 
the southern parts of the U. S. Petunias are small 
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herbs of straggling or decumbent habit, pubescent and 
usually yiscid, with opposite entire Ivs. and large showy 
axillary flowers. The genus is closely allied to Salpi- 
glossis, being distinguished by having 6 perfect sta- 
mens, whereas that genus has 4. The calyx is 6-parted, 
and, in the cultivated species, several times shorter 
than the corolla, which is long-salverform or somewhat 
funnelform and indistinctly 5-lobed. The colors are 
white to light purple, not blue, clear red nor yellow. 

Petunias are of the easiest culture. They demand a 
warm, open, sunny place. Seeds may be sown directly 
in the open, or the plants may be started in flats or pots 
indoors for early results. The plants are 
tender and therefore should not be trusted 
in the open until settled weather comes. 
Thin the plants to 12-18 in. apart. They 
bloom when very small, and continue to blos- 
som as they grow until destroyed by frost. 
The common Petunias are rather weedy in 
habit, but their great profuseuess of bloom 
under all conditions makes them useful and 
popular. They are particularly useful for 
massing against shrubbery, for they make 
a florid undergrowth with almost no care. 
Some of the modem improved named varie- 
ties are very choice plants, and one would 
scarcely believe, if he were ignorant of the 
genus, that they represent the same species 
as the flowers of 25 years ago. These high- 
bred types require more care in the grow- 
ing. They would best be started indoors, 
and be given the choicest positions in the 
open garden. Petunias are tractable ns 
winter subjects under glass. The best pro- 
cedure is to sow seeds in late summer or 
early fall and to grow stocky plants in pots ; 
but old plants can be lifted on the approach 
of cold weather, cut back, and taken inside 
for winter bloom. They require cool treat- 
ment, a night temperature of 45° to 50° seem- 
ing to suit them well. 

nyotagiaifidra, Juss. Fig. 1727. Tall 
and relatively stout, usually g^wing erect: 
Ivs. large and rather thick, oval-oblong, up- 
per ones nearly or quite sessile and the 
lower ones narrowed into a distinct petiole: 
fls. dull white, long-tubed (the tube three 
or four times the length of the calyx), fra- 
grant at evening. Argentina. B.M. 2552.— Occasionally 
seen in old gardens. 

▼iolioea, Lindl. Stems slender: Ivs. oval or ovate, 
sessile or very short-stalked : fls. smaller, broad-tubed 
(the tube twice or less the length of the linear calyx- 
lobes), rose-red or violet, the limb relatively short. 
Argentina. B.R. 19:1626. B.M. 3113 (as Salpigloseis 
integri folia) .—'Sot now in cult, in its pure form. 

htbrida, Hort. Figs. 1728-30. The common Petunia, 
a hybrid derivative of the two preceding. For history, 
see Bailey, "Survival of the Unlike," Essay 29. P.M. 
2 : 173 ( as P. nyctaginiflora violaeea ) . B.M. 3566. —This 
type is wonderfully variable, but it differs markedly 
from either stem parent: from P. nyetaginiflora in its 
broader tube and many colors; from P, violaeea in its 
longer tube, wider limb, and many colors; from both in 
its much larger and multiform flowers and more stocky 
growth. In some of the strains, the flower is very broad 
and open, measuring 4 or 5 in. across. There are types 
with the flowers deeply fringed ; others with star-like 
markings radiating from the throat and extending nearly 
or quite to the margin of the limb; others with full 
double flowers. The colors range from white to deep 
red-purple, and variously striped and barred. There are 
forms of very dwarf and compact habit. Only a small 
proportion of the seedlings of the double strains bear 
double flowers; but the single flowers are usually of 
superior size or color. The reason for this small per- 
centage of doubles is the fact that the seed must be 
selected from single flowers, because the full double 
ones do not produce seeds. Single flowers carefully pol- 
linated with pollen from double flowers will give seed 
that will produce an average of 25 per cent doubles, and 
single flowers bearing petaloid anthers will give an aver- 



age of 40 per cent doubles. Usually the weaker seed- 
lings, in any batch of a double strain, are most likely to 
produce double flowers. Fancy varieties may be propa- 
gated by cuttings from plants that are carried over 
winter, although cuttings of double forms do not always 
come true. l^ h. B. 

Petunia$ in California.— The Petunia is one of the 
most variable of all flowers and shows a very strong 
tendency to revert to the natural type. The plant- 
breeder cherishes not one, but many, ideals. It is the 
perfect habit of a certain plant that one wishes to com- 




1737. Petunia nyctaginiflora (X K). 

bine with the flowers of another. Or the object is to 
give to this flower a little heavier texture; to another 
an added frill upon this blossom; a richer color there, a 
greater depth to this throat, a more distinct ring here, 
an absolutely pure tone of color in another, to intensify 
the rainbow tints in another, to deepen the color of 
those blotches while retaining the pure white back- 
ground. In an Ideal Petunia the flrst requisite is color, 
while form, size, texture, marking and habit are all of 
nearly equal value. 

The California Giant Petunias originated with the 
undersigned at Ventura, Calif., in 1888, and in their 
present condition are the result of very careful study 
through a long series of continuous cross-fertilizations. 
They are grown In the open ground, and usually trans- 
planted directly from the seed boxes. We have new 
seedling stock each year, but retain plants the second 
year for seeding purposes. The strain comprises 19 
varieties, including tne Ruffled Giants seen in Fig. 
1730. The blossoms are all hand-pollinated and in the 
case of the New Fancy Fringed Perfection Double each 
seed-pod is handled from 7-12 times. 

To those persons who are willing to take the most 
pains to raise the best Petunias, the undersigned would 
say that the germination of each seed is of utmost im- 
portance, for every seed represents an individual plant. 
No two Petunia plants give blossoms of the same kind, 
and there are invariably points of excellence and differ- 
ence in all. In a packet of seed containing say 200 
seeds, the purchaser may feel satisfled if he bring 20 
plants to the blooming stage, and may think he has ex- 
hausted the possibilities of the strains, whereas the 
Petunia specialist would know that in those 180 seeds 
which did not come to the blooming stage a wealth of 
beauty had escaped him. Then the writer emphatically 
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■a care for Bach seed. Fill ahallow boies with 



argea all 1 

ane, light . . 

Band, aod wet tboronglily by pouring on boiling wat«r 

—to prevent trouble from Insects and to heat the soil. 

When the soil han cooled sufficiently but Ib atlU wann, 

HOW the needs veiy thlnljr In the boxes, so that the 

plants ma)- be I In. apart. Cover seeds verj slightly 




PEUMUS 

Tomnaainia. For P. gmctoleHt, wbloh we prefer to 
call Anelhum graveotent, see Oill. 

Lomatlunis are all western American plants, of about 
GO aptcies, growing in dry soil. They are steniless (or 
nearly bo) perennial herbs from tuberous or fusiform 
roots, and compound (lemate, pinnate or dissecteill 
leaves. From Peucedauum the genus differs, arcordiag 
to Coulter & Rose, as follows; "Peneedanum consists of 
tsll and branching mesopbytlc plants of low fertile 
meadows of the Old World, with several umbela. coni- 
csl Btylopodium, and solitary oil tubes; while Lomallum 
consists of low xerophytic plants of acaulcscent hibit 
   ' ' item North Ami 






ally single 






. . lo stylopodium, and often _. 

Hortlcultarolly, the liomaliums are of small 
and they have not been cultivated euBlcienll}' to 
iven rise to cultural forms. A few of the species 
leen otfered by dealers In native plants. They 
:o thrive well in dry, exposed places. They are 
iting for the front row of bardy borders and for 
!ing In wild open places, and for use in rockwork. 
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with a 

glass on top of the boxes. If the white root points of 
germination appear before the leaves, eitf on more 
Band, and watch closely. Wbcn the small leaves ap- 
pear, remove slats and give plenty of Udht, to produce 
Blrong, stocky plants. The soil may now need water. 
which Bhould bo applied very gently, that tbe tiny seed- 
lings may not be displaced. Later the larger plants 
may be tranaplanted from seed-buies into other boxes 
or pots. As the weakest plants fre(|vifintly give the 
finest blossoms, care should be taken to preserve every 
plant until the blossoms appear. 

Mns. Tno3. Qotnji. 

FEITCeDARIIH (ancient Greek name). Umbtltlfent. 

There are many views as to the limits of the genus 

Peneedanum, which Is equivalent to saying that it has 

~ '  - - .mplex 



Old World and New World 
<ellnum, 
a, Tied- 



group, comprising 

Anetbum. Imperatoria. Tommaiiinia, 

mannia, Lomatium. Coulter & Rosi 

lean monograpbers {Monogr. of the N. A. Umbeli., U. S. 

Dept. Agric. 1900), remove the American species and 

Bcecpl ItaOnesque's genus Lomatium. With this view 

of southern Europe, offere*! by American seedsmen, set 



s. rather small, plnnately decompound, the numerous 
'gments short-linear: umbel C-15-raved, bearing white 
s.: fr nearly orbicular. Southern CaUt. 

BB. Braetttlt mall or wanting, 
c. Lrt. narroie in oMUna, piniuite. 
I. HUlil, Coult. & Rose {P. ffifilii, Wats.). Very 
lurt -stemmed, the peduncles G~min. tall and glabrous: 
s. oblong in outline, the segments ovate and di^p- 
Kithcd or pinnatifld: umbel ^-rayed. bearing yellow 
Us.: fr. broadly elliptical, glabrous. Ore. and Wash. 

L, platyBirpum, Coult. £ Rose {P. simplex. N'utt,]. 
Often tall and stout, but sometimes nearly stcmlesK: 
Ivs. lernale or 2-temale, tbe Ifts. almost aliform to 
lincar-lBnceolate; umbel 3-la-rayed, bearing yellow S». : 

nate at each end. Colo, and Utah to Mont, and Wash. 

L. tritomttun. Coult. & Rose (P. tritmAtum. Nott.), 
Sometimes 2-'l% ft. high: Its. 2-3-temate. tbe Ifts. nar- 
row-linear to linear- lanceolate: fls. deep yellow: fr. 
narrowly oblong, glabrous. N. Calif, to B. C. 
AA- PedancU »tittl, tvolteti al the top. 

L. imdlMfilS. Coult. A Rose (P. nudieaulf and P. 
UtoedTpHn,^\M.]. Stemless, glabrous: peduncle 12-16 
in. tall, from a long, fleshy root:. Ivs. 1-2-temate or 3- 
quinate. the Ifts. Ihlckinb and ovate to narrow-lanceo- 
late: timbel unequally 5-2l)-rftyed. bearing yellow fls. : 
fr. narrowly oblong. Calif, north and west. 

L. H. B. 

FEtmiTB (BRid (o he a Chilean name). Svn.. Bn}a>>a. 
Bnldira. Honimidcfr. A genus of one species, the 
Chilean Boldo. a small tree of couBiderablo ecunomio 
Interest. It has exceedingly hard wood, which is used 
tor making many kinds of implemenU; it also makes a 
charroal said to be prized by sniitlis above all others. 
The bark is used in tanning and dyeing. The Ivs. are 
used in medirine. Tbe fruits are edible; they are small 
berries, sweet and aromatic. Finally it has Bome orna- 
mental value, being evergreen and fragrant throughout. 
The fls., which are not very showy, are white, ^in. 
across, and bome in small panlrles, each branch of 
which Is parted into three. This tree has been advf r- 
tisHl in southern California. The male tree has been 
cnlt. under glass in Europe, but scarcely outside of 
botanic gardens and only for its economic interesl. 

(leneric characters: male ds. with 10-12 perlanlh- 
lobes, overlapping in 2-.1 senc's, the outer ones herba- 
ceous or membranous, the inner ones mora petal-like; 
disk investing tbe ealvx-tube pilose within; stamens 
: female fls. smaller, the lobes more Inequal, 



BAIdM, MoIIdb (Boldda trigmnt, C. Obt), Attaining 
20 ft.; Ivs. oppoBlte, leathery, very toagb and warty. 
Chile. B.R. 31:57. 

FFAPTU. {C. H. Pfaff, 17T4-1852, German cbemlst). 
Amarant&cea. Nine species of slender perennial herba 
from BrMll, toraeatoso or villous, rarely Blabtate: Iva. 
opposite, seBSils or nearly so, entire: heads or spikes 
densely fid.; bracts and bracllets transparent: fl8. nan- 
ally in aolltary, loDg-peduncled heads, braclente and 
with 2 bractlets; perianth ^-parted; atajninal tube lon^^ 
S-cut to Ibe middle, the auther-beuriDg teeth cillate 
at the margin: atigma discoid or head-like, entire or 
2-lobe<l. 

Pfatha gnapXalioidei (syn., Gomphrfita gnaplialioi- 
dti] haa been aligbtly known to European gardens for 
a good man; years. In K'JS, Peter Henderson £ Co. 
uffered " Oomphrena gnaphalioidet , or the Trailing Am- 
arantli," with the remark that It Is a desirable trailer 
for covering embankments and rorka. thrives on poor, 
dry noil and has white fls. like small clover blossoms. 
Because of the failure of the seed crop, however, the 
plant did not become established in the American trade. 
The probability is that the plant In the trade at pres- 
ent as Ootnphrena gnapttalioidrn is incorrectly named. 
In calalogueH the trade plant is figured with the flower- 
headn In clusters of three and on short stalks, while 
DeCandolle desoribea the heads as solllary and long- 
stalked. Moreover, the true plant has always been re- 
garded as a stove plant In Europe, and at best it could 
be treated in America only as a tender annual and not 
as a hardy and permanent subject. 

gnapbaJioldei, Mart. ( Gomphrlna gnaplialMdtt, 
Vahll. Stems Bubshrubby below: Ivs, lanceolate, 10-15 
lines long, 2-4 lines wide, soft, ashy gray above, viootly 
beneath: peduncles 5-T in. long: heads globose, 6-9 
lines across : bracts unequal, ovate, mucronate, scar- 
lous, the lower one rllloUB, lateral ones longer, glabrous 
at the base; stigma globose. w, M. 



genas Includes the old genera Whitlavla, Entoca, Ul- 
crogenetes, Cosmantbus, and several others. About 60 
species exist in North America, the region weat of the 
Hisslsslppi furnishing by far tbe greater nnmber. The 



PFEtTFESA. See Bhipitnlii. 
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s wuen planted ttilckl 

height tlK^y vary fro. 
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inly a le. 



>rIeB 



recurved racemes that straighten as thi 

ceeds. They vary from an inch long in some speci< 

those described below there are many other beaui 
aperies ot fhacelia, annuals as well as perennials, 
should be In the trade. 

Qenerlc description : Annual or perennial plants, witt 
alternate almple or compound leaves, and inflorcsccnct 
In more or lees scorplold cymes or spikes; corolla de 
elduous as the capsule enlargpN, with various shades 
blue, purple or white; tube with or without inti^rval e 
pendagea, these when present in the form ot 10 vertii 
folds oV projections, adnate to or free from the bases 
the filaments: calyx-lobes commonly narrow, often e 
larged upwards, especially In fruit: seed-coats letlc 
Inted or pitti-d. The plants are hairv, nearly smonlh, 
glandular, in whole or in part. The berbaee of some 
(he glandular-hairy species has an offensive odor. 



alba. 4. S. 
CBiapanalsria, B. 







■loilnioideg, S. 


I-arryl. 7. 


Snmllis. 1. 


tnna^etifoUa, 4. 






miUltvla. S. 







17M. PetuoU hybrida (X3^1. 
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eluiter; on aeeoant of tbe 
s of the first described speciesl. 
LUal and perennial plants of tlio 
chlefiy North American. The 



,. Plantt vUtid-glandular. at Itaii 

B. Foliage timpU. 

c. Bnit ot lis. utvally cordaU. 6. ounpUtllMU 
CC. Base of lr>. obicurtlg or tiOl 
at all eordatt. 
D. Corolla clffi abav« lli> mid- 
dle. 
B. Fit. blue, witk a purple 

orirhile eenler S. vildd* 

II. Fl$. blut or tckile all 

through 5. WhitUvift 

DD. Corolla eltti below the mid- 
dle; ru. deep i-iotet 7. Puiyl 
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BB. Foliage pitmaH/id to compound. 1. llftinlllt, Omj, Annual, nnbnnebed or bniDched 

c. £ui. pinnatifid, tetlh tntirc trom the base, 2-6 in, high, pobeacent or infloreaEcnoa 

lobtt 12, OranttluiA oflen birsute: Iva. Bpatalttle oblong or oblaneeolate, 

cc. Lbi,, at leail loictal, lyrate., 9, Hmbrl&t* genenllj obtuse, tbe lower rkrely with 1-2 ueendlDg 



tA. Planli not viteid- glandular, or 

B. Foliage entirt, or a Itut ot Iht 
lowtr Ivt, pinnattly lobtd... 

O. Babil erect 1 

10 

oo. Babil ipreading II. dlTirio»t» 

BB. Foliage parted to compound. 
c. Lps.pinnalrli/S-7-parltd... 
cc, Lve.pinnatelg9-I?-dividcd.. 4. U 
For fear tbet this purely utiflcial Ke;ma; nol be found 
1y with Kit garden plants, which are so much mote 



I apply w 



e technical eharactere, derived from Gray's Syno 
tical Flora: 

1. Sbction Ecphacblul. Ovules 4, a pair to «ai 

placenta; Beeds geaeraMy fewer, with reticulate or pi 
ted testa; coroUo-lube witb 10 laminate appendages I 
pairg at the base of the Htamens. 

nearly so ..,...,... L >MtntllB 

aa. Loe. oblong ornarroieer.pintuililg 

B. Calsx not teioti-tiispid. 

0. Plant viecid-pnbeecent , glan- 
dular 

CO. Plant ptibetcent, xol viieid, 

BB. Oatj/xmoreoTleiiteioie-hiipid, 

2. Siot:on WHITI.A7TA. Fla. showy : needs and orules 
few )o numerous: appendages 5, email and truncate or 
emarginate and attached to the base of each filament. 

A. Corolla purple or blue, varying to 
wkilt fit eultitvlion, the tube 
longer than the lobe», 

B. l^e. orate or deltoid 6. WhltUvU 

BB. lyvi. eordatt G. eampannlwl* 

AJL. Corollaviolet.rotalc-eampanulaU. 

the lobet longer than the tube. . . 7. ttxtjl 

3. Section Cosmanthds, OtuIps and seeds few to 
numerous: appendages to the corolla none. 

A. Plnnl viscid 8. viaeida 

A*. Plant ipareely hirsute 9. Bmbriatk ,,3^ pbaBtOm vlmMtCXM- 

4. Skctioh Ectoca. Ovules neverai to numarona: , ,  ,  „ n 
appendages to corolla 10, vertical and salient. obea ; aplliea loosely paniculate or soiUry: corof . 

„, , , ,. «„_(.ji Indigo-blue, rather deeply lobed, Burpasaing the usually 

*■ m f j",f""V y- , !i^ * "neaf calyi-lohes; fllamenta moderately exserted, gla- 

AA. Plant d,r/usely spnadtng 11. dl»«i9aU brous or sparingly bearded above. Calif, to Wash.-This 

B. Section Miciumiehktxb. Ovules not pitted nor pretty little plant aeema to be unknown to the trade, but 
tavoEip  reticulated, as In the previous sections, but it Is to be hoped it will not so remain. 

strongly tnuiaversely cormgated. g. g|M,dnW„, Kntt. lEutdca glanduldta. Hook.). 

13. OrenttiaiW Vise Id -pubescent and glandular, softly if at all hirsute, 

9-12 in. or more high : Ivs. irregularly and interruptedly 
3-pinnatifld, or below divided; the numenras lobes ob- 
long, small, somewhat Incised, obtuse: calyx -lobes 
oblong or spatulate : corolla about 2 lines long, bluish, 
purptinb or white, with lobes shorter than the tube; 
stamens and 3-cleft style moderately or conspicuously 
eiserted : seeds with the minute reticulstious even. 
Northwest Tex. to Arii. and Mex. 

3. cOBKilta.Hook. Pubescentand commonly cinereous. 
hardly viscid or glandular in the least, a foot or more 
high: Iva. plnnalely 3-7-divided or parted, and with a 
tew interposed small lobes, the main dirlsionE oblong or 
oval, inciaely pinnatifld or Irregularly lobed, the lower 
ones mostly petiolate and tbe upper confluent: calyx- 
lobes linear or somewhat spatulate ; corolla blue, 3 lines 
long, the lobes as long as the tube; stamens more or 
leas eisert«d; Beols reticulate scabrous, the fine sharp 
meshes beln^, aa It were, toothed at the junctiona. Tex. 
B.M. 34S2. V. 5:154; 13:140. 

4. tanaMtilAIia, Bentb. Erect annnal, rough ish hir- 
sute or hispid, not glandular, or above slightly bo, 1-3 ft. 

1731. Pbacella Whltlavla (X ^). high: Ivs. pinnately 9-lT-divided into Ilneikr or oblong- 
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IlneBT OQca or twice plnnately pMt«d or cleft diTUtoaa, 
■11 aeeslle or ueu-ly bd, ths lobes mostly linear oblong: 
■pikes Cfmosely clustered, at leugtb elongated ; very 
short fruiting pedicels ascending or erect; calyi-lobes 
linear or llneBr-spntulate, not twice the length of the 
ellipsoidal capsule; stamens and style conspicooaslr 
"a with very narrow pita bonoded by thick 
._j — —I. 1 D ^1 3703. _var. tlba, 

E. Whitlivlm, Gray ( WTtitlivia grandifldra, Harv.). 
Fig. 17^1. About afoot high, loosely bruichlng. hirsute 
■ud glandular: Ivs. ovate or deltoid. Incisely toothed: 
corolla with cylladraceous ventrlcoae tube usually an 
inch long, thrice the length of the lobes: appendageH to 
the fllameiitB hair)-. Southern Calif . B.M. 4S13. F.S. 



Var. KloilnloldM {Whilldviag , 

var. Uba (WhitlAvia diba. Sort,) are horticultural 
forms with spotted and white fla. reapectively. 

G. gaaipaAnlftil*, Gray. Lower than the last; ive. 
Bubcordale or cordate, leas deeply dentate: tube of the 
truly campanulate corolla S In. long, expanded at 
throat, barely twice the length of the lobes: appendagea 
to the filaments glabrous and amaller, olherwiae much 
like Ihe last and almost as showy. S. Calif. B.M. G735. 
O.C. II. 20;135. ¥. I8KJ:145. Gn. 31, p. 554; 56:1306. 
—P. campanulala of some is presumably this plant. 

7. TiTTji, Torr. Rather slender. B-18 in. high: Ivs. 
ovate, irregularly and Incisely double- toothed or lacin- 
iate. or the loweat aometimes pinnately parted; the 
upper continue longer than their petioles: corolla cleft 
beyond the middle, deep violet, 8 lines acrosa; flla- 
menta bearded; ovulea on each placenta 20-30; seeds 
15-20. Calif. B.M. GS42. U.C. II. 24:716. 

8. vlioida. Torr. (£h(4co rlscidn, Benth.). Pig. 1732. 
A foot or 2 high, branching, hlraute at base, very glan- 
dular above; Iva. ovate or obscurely cordate, doubly or 
incisely and irregularly dentate, 1-2 In. long: corolla 
deep blue, with purple or nhltiah center, trom half to 
nearly an inch in diam. Calif. B.R. 21:1808. B.M. 
3572. R.H. 1851:361. J. H. III. 29:183. 

9. ambiUta,Michi. (CoimdnfAiin fimbriilui, Nnlte). 
Weak and diffuse, a span high, aumewbat hirsute: cau- 
line lea. 3-7-cIert or lobed or the lower lyrately divided, 
the lobea obtuse or roundixh: racemes few-fld.: ped|. 
eels Bliform: calyx-lobes linear-oblong or apatulate; 
corolla white, only 3-4 lines broad, shorter than the 
stamens, Its lubes fimbriate. Alleghany Mta., Va. to 

10. MtlulMdl, Torrey (EHtdea multiflira, Dougl.). 
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apatulate (barely 2 lines long) sepals, lZ-14-seeded ; 
seeds oval, obacurely favose- reticulated between the 
transverse oorrugatlona. Idwer Calif. 

L. F. Eeniiibsoh. 
?HXDBAVA.B8A (Greek, gay quetn). Amarylli- 
dArea. Five or 6 apeclea of tender summer-blooming 
bulbs, witb Qa. that are tubular in appeaiance, borne In 
urabela, generally drooping and usually bright red witb 
green tips. They are all found in the Andes at 7,000- 
12.000 ft., eicepl P. CamioU. a native of Costa Rica, 
which differs from all other species in having the peri- 
anth segments much shorter than the tube. Probablr 
the ohoieest speciea la P. ehloracra, the tube of which 
seems at first sight over 2 in. long; however, the seg- 
ments are merely connlvent moat of the distance and It 



ous- pubescent: 1 
entire or a few of them deeply cleft, with few or single 
linear or lanceolate entire labea: spikes or aplke-like 
racemes Ihyrsoid- paniculate, at length elongated and 

12-16: capsule shorter than the calyx; seeds oblong, 
coarsely favose -reticulated. Calif, to Wash., and east 
to Montana and Utah. B.R. 14:1180. B.H. 3763 (S. 
Jfeiui(sii).~A beautiful species, and easily colt. 

11. divaiioita, Gray iButdca divaHeita, Benth.). 
Diffusely spreading, a span high, more or teas hirsute 
and pubeaoent: Iva. ovale or oblong, mostly longer than 
the petiole, occasionally 1-2-toothed or lobed at base. 
the rima curving upwards ; spikeH or racemes at length 
loose; the pedicels usually much shorter than the ca- 
hi: stTle2-clert atanei; ovules 12-30 on each placenta. 

1784. 
. DC- Fig. 1733. Differs from 
J the IVB. inclined to be lobed Or 
. a is known to the trade as ShUko Wrait- 
getiana,F. &M. P.M. 5:1»9. 

12. Orotittiina, Gray. Tiaciit, puberulent, about 1 ft. 
high; Ivs. plnnatiHd, somewhat ly rate, the lobea short- 
oblong andentire : fls. sessile In the at length elongated 
dense spikes ; corolla route -campanulate, double the 
length of the calyx, with limb 3-* lines broad, white, 
with yellow eye, nearly or quite destitute of internal 
appendages: capsule oval, nearly equaling tbe narrowly 



the typf 



avlngth 



third of an inch at the base 
e really grown together into a tube. This 
species has 6-12 Qb. In an umbel. Judging from descrip- 
tions, the showiest species should be P, LtlimaHnI, 
which, however, has only 3-4 fls. In an umbel and eeema 
to have dropped out of cult. P. gloriiia, Hort., recom- 
mended by some American dealers, seems to be an* 

Generic characters : perianth subcylindrleal ; seg- 
ments 6, equal, regular, spreading only at the tip: sta- 
mens Inserted at or below the throat of the tube : ovary 
3-celled; ovulea many, auperpoBed; capsule globose, 
loculicldally 3-valved; seeds many, small, black. The 
ivs. are petioled, oblong or lanceolate, produced after 
the fls. according to Baker, but this point is doubtful 
for ail species. Baker, Amaiyllides. 
A. Fls. eliitnn red. 

eUortim, Herb. Bulb globose, 2-3 In. thick: Ivs. 
produced after the Hs, : hiade 8-12 in. long, 2-3 in. wide; 
petiole H ft. long, according to Baker: fla. scarlet, tipped 
green. Andes of Ecuador, to 12,000 ft. B.R. 31:17 
(petiole i-3 in. long). 

AA. FU. thltfly grttn. 

vIiUinAra, Baker. Bulb ovoid, V% in. thick: leaf 
solitary; blade H-2 In. broad; petiole short: fla. alKiut 
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4 in an nmbel, green towards the tip, without any red, 
passing into whitish towards the base. Andes of Ecua- 
dor.— Possibly a mere color variety of P. ehloraera. 

W. M. 

FHAKTB (Greek, dark; referring to the color of the 
fls.). Orchiddeea. Often spelled PAajuf. Very large 
terrestrial orchids with ample foliage and tall clustered 
stems terminating in racemes of showy fls. : sepals and 
petals similar, spreading or half -spreading; labellum 
large, with the lateral lobes enclosing the column, 
usually gibbous or spurred behind; column slender; 
pollinia 8. Distinguished from Calanthe by the free 
labellum; from Thunia by the leafless, bracted scape 
which does not terminate the leafy axis. Natives of 
tropical Asia, Africa, Australia, China, Japan, and the 
South Sea Islands. Hkinrich Hassklbrino. 

Phaius is a genus of terrestrial orchids, few species 
of which are commercially valuable, though they are all 
interesting and worthy of culture in general orchid 
collections. The Phaius grandifolius group comprises, 
besides the type, several well-marked species and varie- 
ties such as P. Walliehiif P. macuIatuSf etc., all large- 
growing sorts of easy culture. These grow best in a 
moist situation at a temperature of 55° to 60° F. at night, 
with an advance of 10° by day, during winter months, and 
a moist, shady location with an active atmosphere during 
summer, allowing a good supply of water whenever the 
compost is getting dry, especially during the growing 
season. Gk>od potting material consists of equal parts of 
chopped sod, sphagnum and well-rotted cow manure or 
leaf -mold. One-third of the pot space should be devoted 
to drainage, covered with sphagnum or rough material 
to keep it free and open, and the plant should be kept a 
little below the rim of the pot to allow space for water. 
They grow very well at the cool end of the Cattleya 
department. 

P. tuberculosus, P. ffumblotii, P. Miahmensis and 
kindred species, with their hybrids, need a very moist, 
active atmosphere and a trifle more heat than is 
required for the last group. They grow well in open. 




1734. Outline of Phaius WalUchii (X nearly }4). 
To show botanical structure. 

well-drained pots or baskets, in rough material com- 
posed of equal parts peat flber, rough decaying leaves 
and sphagnum, chopped and mixed well together with a 
few nodules of charcoal. They enjoy a liberal supply 
of water at the roots at all seasons and should never be 
allowed to remain long dry. In bright weather syring- 
ing over the foliage will be found beneficial and assists 
in keeping down red spider and thrips. Stock is in- 



creased by dividing the plants between the pseudobnibs. 
After potting, give them an extra amount of water, 
atmospheric moisture and heat until they start new 
action. See also 'Fhunia, ^^ j^^ Grey. 

A. Fls. yellow to brown. 

macnliittui, Lindl. Pseudobulbs ovate, 2 in. high : Ivs. 
3-4, broadly lanceolate, plicate, lK-2 ft. long, varie- 
gated with numerous yellowish spots : flower-stems 
about 2 ft. high, bearing a raceme of 10-15 yellow fls. 
each 2-n3 in. in diam.; sepals and petals half spreading, 
oblong, obtuse ; labellum erect, with the apex recur\'ed, 
streaked with orange, wavy and crenate, sides convolute 
over the column, and the base prolonged into a spur 
half as long as the ovary. Spring. Northern India and 
Japan. 3.^.2719 {aa Bletia Woodfordii); 3960. L.B.O. 
19:1803. 

W&llichii, Lindl. (P. bleolor, Lindl. P. grandifdUus, 
Lindl., not Lour. P. grandifldrus, Reichb. f. ). Fig. 
1734. Tall: Ivs. broadly elliptic-lanceolate, 3-4 ft. long: 
flower-stems erect, 3-5 ft. high, clothed with scales: fls. 
4 in. across, varying in color from chocolate-brown to 
primrose-yellow; sepals and petals spreading, lanceo- 
late, long-acuminate; labellum with an ample elongate 
tube; limb oblong, acute or acuminate, recurved, margin 
crisp; spur slender, incurved. The labellum is less 
variable in color than the sepals and petals. The base 
of the tube is yellow, dull reddish beyond, with the 
throat purple with yellow or red edges on the disk; 
apex white. Feb.-May. Trop. India, northward to the 
lower Himalaya. B.M. 4078; 7023. P.M. 6:193.-P. 
Bltmiei, Lindl., is a form that cannot be distinguished 
by any botanical character. Ceylon. B.M. 6032. 

grandildliuB, Lour. {BUtia TdnkervillifF, R. Br.). 
One of the oldest orchids in cultivation. It has smaller 
fls. than P. Wallichiif with less acuminate sepals and 
petals and a shorter obtuse lip and spur: sepals and 
petals reddish brown, but variable, white on the out- 
side; labellum white at the apex, throat and disk yel- 
low, sides crimson. China, Australia. B.M. 1924. F.S. 
7:738. L.B.C. 1:20. G.C. 1872:733; II. 18:565; 111. 
3:112. On. 3, pp. 183, 221. A.G. 20:279. 

AA. Fls. white to rose-color. 

Hnmbldtii, Reichb. f. Pseudobnibs, Ivs. and habit 
like P. grandifohus but smaller: flower-stem 18-20 in. 
high, erect : fls. white and rose-colored, tinged and 
streaked with darker red; sepals oblong-acute; petals 
twice as wide; labellum spurless, lateral lobes striped 
with brown on a whitish ground, middle lobe light pur- 
pie, with a vellow callus. Spring. Madagascar. R.H. 
1891:204. G.C. II. 26:173. A.G. 12:161. A. F. 6:609. 

tnbercnldBUB, Blume. Rhizome thick: pseudobulbs 
small, bearing several lanceolate Ivs. 6-9 in. long: fls. 
2-3 in. across, in erect spikes; sepals and petals ovate- 
oblong, white; lateral lobes of the labellum recurved, 
yellow, almost covered with brownish crimson spots, 
margin crenately lobed ; middle lobe bifld, white, 
spotted with pui'ple, having 3 thick, yellow keels; mar* 
gin crisp and crenate. Feb. Madagascar. B.M. "^O?. 
R.B. 18:145. G.C. II. 15:341; 18:565; 21:520; IIL 
13:237.— Difficult to grow, requiring a higher temp, than 
the other species. 

MlBhin6iiii8, Reichb. f. Stem 2-3 ft. high, leafy 
above: Ivs. 6-10 in. long, elliptic-lanceolate, plicate: 
scape from the axils of the lower Ivs., together with the 
loose raceme about 2 ft. long: fls. 2 in. across, pale or 
dark rose-colored ; sepals linear-oblong, acuminate; 
petals narrower; labellum with rounded side lobes and 
a snbquadrate, spotted middle lobe, which is somewhat 
3-parted ; spur slender, yellow. Himalaya Mts. B.M. 
7479. 

P. Ashworthidnus, Sander. A garden hybrid (P. Mannii X 
P. maculatns). Fls. large; sepals and petals clear old gold; 
labellum large, of the same color, with many radiating choco* 
late Hues, outer surface ciear yellow. G.M. 40:551. . 

Heinrich Habselbbing. 
FHAJTTS. See Phaius ^ above. 

PHALANOFSIS (Greek, moth-like; suggested by 
the large white fls. of some species). Orchiddeea. 
TbiH genus, called by Lindley "the grandest of all 
orchids," contains some of the most magnificent species 
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exclude indirect solar influence, as plants grown with 
overabundsDC shade, heat and moisture make weak 
tissue and a Chin cuticle Incapable of withstanding 
eitremes in temperature and humidity to which they 
are subjected more or less during the winter months. 
Such careless treatment invariably results in either vet 
or dry spot, and the plants, haviug no pseudobulbs, are 
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. this should be lib- 
ipereed with rough pieces of charcoal, to 
1 the roots cling freely. The compost 
d be worked in flrmiv about the roots to 
theplant steady. Durlngtha restingperiod 
water when the compost is becoming dry. 
ig the growing season water freely and give 
coosional overheud eyrlnging. When the 
plants are flowering profusely weak liquid 
cow or sheep manure may be given once 
a week with good effect. 

There Is no special means of propa- 
gation ; young plants are often prodaced 
on the flower-scapes, and the old flower- 
' scapes If bent down on the wet sphag- 
. num can sometimes be induced to sand 
up young plants. g. jj. Obbt. 
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drooping panicles, on which they nsuolly all face In one 
direction. 

Tbe plants are of moaopodlal growth, having short 
stems which inerease slowly in length: Its. few, thick, 
leathery, often mottled; Inflorescence a raceme or 
 'e, large, or not longer"- "--'—  ' ■" 
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With but few eiceptlons. thay 
portion of the East Inciian hou^e wiirro » lcjih*. ui 
fljo.jijo y ,( njgiit and about 75° F. during the day, or 
85° with solar heat, can be maintained through the 
winter months. The summer temp, may ranire about 
70° P. at night and 80° or 85° by day. Air should be 
admitted in greater or laM degree at all times to keep 
the atmosphere active, but dirrat drafts must always be 
avoided. Shade is necessary eicept In December and 
Januarr, but should never be aulBciently heavy to 
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1. lMtMi*,B]nnie.BotUBdl.(F.grandifldra,Llnil.). 

FiK- ilHo. LVB. ioag, pftle green: fla. Tuiable in site, 
Hometimes oe&rly 5 !□. ncroBs, pure irhite witb hUIus a( 
tieep yellow oud a few purple spots on the labellnm and 
on the eolumn; dora&l BepalB ovate to oblong, laleral 
sepal lanceolate; petals roanded-fan-rbaped; latersl lobes 
of the labellam obliquely euueate. Incurved, middle lobe 
varv narrow witb yellow cirrhl. Autnmn. Malay Arcb, 
B.M. S1S4. O.C. 1H48:39; II. 26:213. Gn, 19, p. 30S ; 
34, p. 560 ; 34, pp. 616, 517. R. H. 1860, pp. 238, asa ; 
1897, p. 151. A.O. 16:271. -Var. aflrw, Bolfe (P. omii- 
difldra, var. aArea. Wamer). Front halt of tbe lateral 
lobes of tbe labellum and tbe entire middle lobe sUlned 
deep yellow. Borneo. F. Htrrlotta, Rolfe, la a garden 
hybrid between P. amabilii and P. violacra. Fig. 1736. 
Fl9. Intermediate between the parenls, 4}i In. across; 
sepals and petals pale yellowish white, suffused and 
dotted with amethyst.parpte toward the base; labellum 
crimson with an oranjie crest; cirrhi allKblly developed. 
G.C. III. 2:9. Gn. 38:766. 



nx. FhalEDODsli HarrieltK (X H). B« No. 1. 

2. Aphrodtts, Relchb. f. (P. amdbilii, Llndl.. not 
Blume). LvB. elliptic -lanceolate. 1 ft. or more in 
length, dark green, obliquely retuee; fls. 3 In. in diam., 
pure white, witb the labellum streaked and spotted with 
yellow and red; sepals elllptio-ovate ; petals large, 
rbombold ; laioral lobes oblong, middle lobe Crowel- 
Bhaped, with while etrrhl. FIs. at various sessons, but 
moat freely during summer. Pbilipplaes. B.M. 4237. 
B.B. 21:34. P.M. 7:49. P. S. 1:40. Q. C. 1848:39; 
11.26:213. GD.31,p.27:<; 35.p.302; 38, p. 157; 48, p. 484. 
R.H. 1897, p. 150. A.F. 6:89. 

Tar. Daytnft, Hort. (P. amabilie, var. Dnydnn. Hort.). 
has regular Bowers with the lower sepals minutely dotted 
with crimson, the labellum also being heavily marked 
with bright crimson. A.U. 21 :457. 

Var. o*lt». Rolfe IP. ciftia, Reichb. f.). Lvs. thinly 
spotted; Ob. like the type, with a rosy tint especially at 
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tb« base of the sepals and petals, and a few spots at tha 
base of tbe lateral sepals. — Scarcely distinct from ths 
following, but distinct from Uie type. 

Var. leiMQTThMa, Bolfe (P. UueorrliAda, Relchb. ».). 
Lva. blotched with gray In irregular bandB: sepals and 
petals flushed with rose, tbe former yellowieh outside: 
callus yellow, spotted with purple. Philippines. P.M. 
1875:166. B.H. 1896:500. 

Var. SuderUm, Bolfe (P. Sanderiina, Relehb. M. 
FIs. Buftused with rose ; labeUum variegated with brown, 
purple, and yellow. Island of Hlndanao. Gn. 24;407; 
57, p. 44. 

Tar. kIoiUm (P. Qloribta, Relchb. f.). FIs. white, 
witharoae.coloredBpotou thelabeUum. Qn. 35:697. 

3. Intaimtdla, Llndl. A natural hybrid between P. 
Aphrodite and P. rotea. Resembles P. Aphrodilf in 
habit but the fls. are smaller. Sepals oblong, acute, 
white; petals rhomboid, much larger, white witb few 
rose spots at tbe base; labellum small, lateral lobes 

rich crimson, terminating in 2 short horns. Philippines. 
— The same type has been artificially produced by 
crossing the two parent spec lea. 

Var. Mrtai, Relchb. f.( P. JWrffH, Hort.). Pis. large, 
stained with rose-purple: lva. about 1 ft. long, deep 
green. G.C. II. 5:369. 371. P.M. 1876:162. J.H. 111. 
30:179. Gn. 21:326. G.M. 38:111. 

4. Btnutlbu, Belchb. t. Lvs. elllplic-oblong, Obtuse, 
about 1 ft. long, mottled when young, becoming dull 
green above and reddish below; panicle large, branched, 
drooping: fls. 2 In. across; sepals elliptic, obtuse, white 
or greeiSsh white, the lateral ones speckled with red; 

petals rounded but obscurely quadrangular, 
white with few purple dots at base; labellum 
golden yellow or orange spotted witb crimson, 
white at the tip, lateral lobes obliquely obo- 
vate, obtuse, with a pair of cnneaie calli be- 
tween them; middle lobe orbicular, ending in 
2 white cirrhi. Jan.. Feb. Philippines. B.M. 
6622. l.H. 31:640. F. 1882:49. Gn. 22:348; 
16, p. 126. G.C. II. 16:753; III. 1:389. J.H. 
111.34:157. F.B. 11:393.- Very near P. Stiiil- 
leriatia, but very different In color, Var. 
punotkUuima, Hort., haJt the sepals *jid petals 
profusely spotted with purplish red. 

6. BdhUltrlilUi, Belchb. f. Fig. 1737. Lvs. 
6-18 in. long, oblong, dark green aud mottled 
with gray above, purple below; panicle droop- 
ing, flat, aa much as 3 ft. long and nearly aa 
broad, bearing often over 100 fls. each 2H-3 In. 
across: dorsal sepals obovate, acute, the lateral 
ones ovate, rich roae.lllac; petals large, rhom- 
boid, colored like the sepals; labellum colored 
> rest of the Qower or paler and often spotted with 
1 brown and having a yellow callus; lateral lobes 
d- oblong, with 2 quadrangular calH between 
middle lobe oval, ending In two divergent hamn. 
[areb. Philippines. B.M. 65.30. P.S. 15:1569. 
<:348; 33:56; 43, p. 161. 8. H. 2, p. 17. Gn. 3. p. 
i:348; 33, p. CIS; 39, p. 363; 38, p. 157; 18, p. 
LC. II. 12:301; In. 3:529; 17:367. P.M. 1877:257. 
A.ii.i()S6:39(>. A.G. 11:65. G.F. 1:390. A.F. 11:1081. 

6. LAwll, Relchb. f. Lvs. 1-5, oblong, fleshy, deep 
green, tinged with purple: panicle slender. 5-20-fld.: 
fls. IS in. in diam.. while flushed with purple; dorsal 
sepals broadly ovate, lateral sepals oblong; petals fan- 
shaped, with a rounded apei; labellum violet-purple, 
lateral lobes small, refleied, middle lobe oblong; roelel- 
lum very long.beaked. Fin. during summer months. 
Moulmeln {India). B.M. 5351. F.S. 18:1910. Gn. 9:11. 
G.C. 111.2:745. 

7. Esmnilda, Relchb. f. (P. anlennffera, Relchb. f.l. 
Lvs. oblong, acute, 1-8 in. long, gray-green with few 
dull purple spots: raceme erect. G-lO-fld., 6-18 In. high: 
fls. about 1 in. in diam., dark or pale purple to white 
with red streaks; lateral sepals ovate, dorsal sepals 
obovate ; petals obovate ; labellum clawed, 3 lobed, 
lateral lobes ovate to rotund, erect, yellowish; middle 
lobe broad, obtuse, deep purple: claw with a Blander 
appendiige on each side. Cochin China, etc. B.M. 7196. 
F.M. 1879:358. R.H. 1877, p. 107. 
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8. anutltfitliu, Reicbb. f. A sdibII apeclOB with 
eoneate -oblong Ivs.: Ob. iiu&ll, eretun -colored with 
aD Muethygt Ubellam; sepals eaneBt«-obloDg, ob- 
tuu; petids Bnbeqnal or a little smaller; lateral 
iDbei of tba labellum Runeate; middle lobeoboTste, 
DOtcbed. Malay. O.C. 18T0;1731. 

9. Tloliow, TeliBm A Blnn. Ltb. obiOQK, 8-12 
In. long, light ahining green : flower-stalkB not 
loni^T thsD the Itb. ; 9a. few. Zln. acroiB; aepals 
and petals broadlv lanceolate, yellowlBh white, 
cbanglTig to roBc-vloIet toward tbe base; middle 
lobe of the Ubellnm fleshy, deep purple, with a yel- 
low ealluBj side lobes small, erert, pnrple and 
orange. Hay-Oet. Sumatra. P.M. 1ST9:31S. Q. 
C. II. lS:U5.-Plant of dwarf habit. The fla. re- 
main on the plant a long time. 

10. Comn-oiTTl, Blurae & Kelchb. f. Lvs. about 
9 in. long, leathery, oblong: flowar-stem about aa 
long as the lvs.. erect, clavate, bearing 6-12 Bs.: 
lis. yetlowlsh green, 1>arrod with reddish brown ; 
sepaJa and petals fleshy, lanceolate, the latter small- 
er ; lahellum whitish, lateral lobes erect on the 
Irregular, fleshy, eiravated claw, middle lobe cres- 
cent-shaped, aplculste. Summer. Trop. Asia, Java 
and Sumatra. B.M. 5570 (as i>DIycAi(gs Cornu-cervi). 

11. cpaDlAM, Belchb. 1. Lth. oblong: fls. stellate, 
in racemes or panicles, white, blotched with rose- 
madder; sepals oblong; petals narrower; labellum 
with erect, linear, toothed, yellow side lobes, and 
a fleahj, purple and white middle lobe ending In a 
hairy cashlon. Andaman Islands (Bay of Bengal). 
G.C. U. 18:7*5; 36:277. 

12. Snmfttrtiia.Korth. A Reicbb. (. Lvs. pointed, 
atKial 6 In. long: inflorescence abont as long aa the 
ivs., 6-IO-fld. : sepals oblong, pointed, I in. or more 
In length; petals more euneate; all yellowish white 
barred, with bands of reddish brown ; labellum 
short, clawed ; lateral lobes erect, meellng and each 
having a abort curved tooth pointing backwards ; 
middle lobe oblong, fleshy, white, streaked with 
violet, very hairy In front. Sumatra and Borneo. B.M. 
6537. P-8. 16:16**. G.C- 1865:507. 

13. Loddenunnliiu, Relchb. f. A small plant, with 
thick, oblong fleshy Iva. 6-8 In. long: infloreacence 
abont as long as the lvs., with few handsome fls. near 
the top; S>. 2-3 in. across; sepals and petals oblong- 
acute, white, marked with transverse bars, those at the 
base being amethyst, while the upper ones are brown; 
labellum deep violet, with yellow blotches on the side 
loben; middle lobe oblong; side lobes erect, Ugulale, 
deeply 2-toothed. Feb-, March, Philippines. B.M. 5523. 
F.a. 16:1636. S.H. 1872:390. P. lS6fi:2q7--Tbe old 
flower-stems of this plant produce yonng plants by 
which the species may be easily increased. 

Var. ooltrtMK, Reicbb. f. A form with yellowish fls. 
and ochre-colored bars. ^.E. 1872:390. 

I*. PArllhll. Relchb. f. Dwarf; lvs. obtong-Ianeeo- 
late, acuta, 2-1 in. long : fls. in S-lO-Sd. racemes 
scarcely longer than tbe lvs., crowded; daisal sepals 
oblong, lateral broadly ovate, white ; petals obovate- 
spatulate, white; lateral lobes of the labellum small, 
hom-like, yellow, with purple spots, middle lobe broadly 
triangular, red-purple, often white on the disk; crest 
semilunar, broken ap Into subulate filaments in front; 
the disk has a peculiar appendage ending in 4 long 
subulate fllamenta. Burma and Mbolmeln. B-U. 6815. 

IG. rAiea, Undl. Lvs. oblong, dark green, obliquely 
retuse; seape about a ft. long, nodding, dark purple, 
bearing 13-1* fls.; sepala and petals ovale, obtuae, 
white, tinged with pink in the center; labellum rose- 
colored, scarcely longer than the aepala; lateral lobes 
small, lunate, middle lobe ovate. Philippines. B.M. 
6212. P.S. 16:1645. G.C. 18*8:671- 
^ P.UiUra. AdvertlMd.bnt donblfnl.-P. YilmHni 
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FKAI.ABIB (old Greek i 
probably from pkaloi, shining; m aimsion lo lae sotn- 
Ingseed). Gramtnea, Ten species, mostly of Bouihem 
Europe, one native throughout the northern part of 
North America, a variety of which la tbe Ribbon Grass. 
P. CaimrieniiM, Canary Grass, which Is cultivated in 
Europe for bird-food or sometimes as a cereal. Is occa- 
sionally found Id this country along roadsides. This 
annual species, on account of its variegated ovate 
spikes, is worthy of cultivation as an ornamental grass. 
Splkeleta 1-fld., collected In heads or spike-like panicles. 
Empty glumes *, but the second and third minute. 
Outer glumea boat-shaped, awnless. 

ftnndlnima, Linn. Rked Cinabv Giuae. A tall per- 
ennial (2-6 ft. ) with flat S In. wide lvs. and an elongated 
spike-like panicle (open in an(heels)or whitish splkelets, 
native through northern America In wet ground, where 
It Is an Important forago grass. Recommended for 
planting In parks and grounds along the banks of 
streams or artificial ponds. A very striking native 

Var. TUlaaAtk (var. pMa). Ribbon Oiuss. Gab- 
Dinu'e Gaktuis. Fig. 1T38. Lvs. longitudinally striped 
with white. Commonly cult, for ornament and some- 
tlmea run wUd about old placea. 

A. B. Hitchcock. 

FHAL00ALLI8 (Greek words referring to the delicacy 
of the cone formed by the crests). Iriddcia. Referred 
by Baker to Cypella. The plant offered aa P. phimbta. 
Herb., by Dutch bulb-growere ia CyptUa plOmbea, 
Lindi., a South Brasllian species dilTering from those 
described at p. 429 as follows; corm large: Iva. lanceo- 
late: stem stout, 2-* ft. long: fls. dull lilac; outer seg- 
ments m-2 in. long; inner with a small obovate blade 
and long claw; style-branches 2-fld, each fork wilh I 
erect and 2 spreading spurs. B.M. 3710 (fla. chiefly 
lilac). P.S- *:395 (chiefly light blue). P.S. 14:1466 
(^nrc iMalo, veined and flushed with rich purple 
shades on a white ground). 

PHABBITIB. See Ipomaa. 
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ITM. Ribbon Oru 



■— Phalaiia uundliucca. vu. v. 
(See vBiSv 1203 J 



- FHA8SO{J7B (ancient Latia uam^, soraewliat BlCered, 
o( Bbean). Jiegumindao' , Bean. Annual or perenaiM 
mostly twining herbs, or aomo of theni woody at the 
hue, with mostly piunately 3-toliolato stippllate lefti-ea, 
ailllary peduDcles bsaring clusters of wblte, yellow, 
red or purplish papilionaceous flowers, and more or less 
compressed (Hac-Bided) Beverat to m any -seeded 2-TBlTed 
pods. Muuv species have been dcscribeil. all of warm 
countrice, but there are probably not more than 100 
kinds tbat can be clearly separated as species. From 
its allieil genera, Pbaseolus is separated by tnlnnte 
cliaract<-rs of calyx, style and keel. In Phaseolus the style 
is bearded along the inner side, and the atigraaiH oblique 
or lateral rather than capitate on the end of the style; 
the keel is coiled ink) a spiral body, including the 10 
diailelphoiin stamens (in 9 and 1|. 
"■ — "' " "~e tropical or warm-country plants, 
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Moat. 
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light purple to yellowiBh. very fragrant, the large keel 
called like a SDail iibell. Tropics, probably of the Old 
World. B.R. .1::)11. V. Z, p. a70.-Naturallied In parts 
of California, where it grows SO or more feet hiRh, same- 
tiroes becoming a nuisance. It is an old-fashioned 
glasshouse plant in cold cIlmateB. but is now rarely 
seen. It is sometimes planted out iu summer. 

2. adeninthm, Meyer IP. aHUEttus, Soland. P. Trvi- 
illlHtit. HBK. P. tirrhlltui. UBK.). Kuliage much 
likethat of thelast,the If ts. orate and somewhat acute: 
fls. very sbony, red (or light blue 1 1 , fragrent, In Atuse 
almost capitate clusters: pod 4-6 in. long, usually curved. 
Tropics; grown sparingly in southern Califomia. 

AJk. PtTtntiial frotH tubervui rvoli [but P. nuUifliinii 
BTOWH ai an annual IT.). Ihe fli. fither loTft or 
imall, the Ivi. pnbeicmt or acabrBHM. 

3. mnltitiaru.Willd. Scarlet Runner Bean. Dutch 
CAsi-KNirE Bean (a white variety). Fig. 17:(S. Hoot 
thickened and tuberons, perennial in the South but per- 
ishing in the North: plant tall-twining and slender, 
minutely pnbeacent: Ifts. thin, rhombic-orate and acute, 
scabrous ' pubescent : fls. raUier large and ahowy, in 
racemes. In the Scarlet Runner type red. In the Dutch 
Case-KnKe white, the keel not distinctly projecting: pods 
long (3-8 in.), with a curved slender type; beans large 
and plump, much flattened or nearly cylindrlc, red and 
black In the Scarlet Runner, white Id the many other 
forms. South American or Mexican, but now icidely 
spread. — The Scarlet Hunnerfomi la popular as an orna- 
mental vino for arbors and to cover windows, sometimes 
being known as Flowering Bean or Painted Lady. The 
Dutch Case-Knife in a vegetable-garden plant, grovn for 
its beans. Various forms of the plant are grown for food 

ern country. Mc'lde'sPerennial and Irvlne'eHybrid beans 
are apparently white-fld. forms. The color of flower and 
seed seems always to be associated in this species. A 
dwarf or " bush " form, probably of P. muJIi/lorm, was 
Introdticet! a few years ago aa Barteldrs' Dwarf Lima 
(nee Bull. 87, Cornell Erp.Sta.). Fig. 1740. It is not un- 



garden annuals which are given  warm place after all 
danger of frost is past. One of them, P. Caraealla, is 
sometimes grown as a greenhouse ellmberi but In Cali- 
fornia and other warm parts it thrives in tlie open and 
climbs hedges and trees, often smothering them. The 
eullure is set forth under Jlran, but the species are 
contrasted below. See, also, Canavalia, Olycint, 
Mittuna, Vicia, Vigna. 

HcoaitltDllus. 5, BimBtprrmiH. 9. nbUmtvi. S. 



Mnnfo. e. 



luaraii. T. 



Perennial tall-lmining ipecifs, with largt, fragrant, 

shoiry fit., and nearly or quite glabrona Iva. 
I. Caraetlla, Linn. Caracol. Snail-Flower. Cork- 
rew-Flowbr. Leaflets broadly rhombic -ovate, pointed 
acuminate: Hs. large and fleshy, in axillary racemes. 
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4. ntbns. B«Dth. Hetcaue Bkan. Root very Ikrge, 
uld BoiDetlines to neigh 30 llm., runnlag deep inUi tbe 
grouDd: MemtrmiliDK, rouKblBh: If 
.inoatl]' obtuse and often r 



B. rhombic to obtouK, 
j:bonboth sldeg: lis. 
In loose, lDterrupt«d nuenieH, 
rather hdikII. purple: pod Bat, 
Rbort, broadly oblong, i 
what carved. ~ 




Pbueolui luut» ( X H) 

Routh. — Ldttely recommended u  tonge plant In the 
dry r«Kion> of the Southwest. The Its. are thick and 
heary and well adapted ta dry, hot cllmatea. Stems 
grow B-IO ft. or more long. 

AAA. ^.Intiual (at liait in the If.), eilhir Ivinins or 

"buth." Ihe h-t. moiily piibeaeml, chU. for food, 

— Oardtn btaiiM of I'oriaiii kindt. 

B. PoduiHallyiiln.orl<iil}road,- utuaUjinolelimbiiig. 

5. aoraltUAUoii Jacq. Moth Bsah. A diffuse, bashy 

or somewhat trailing plant with loosely brown hidry 



stipules bdibII. narrow and pointed: fla. very small, yel- 
lowish, InlieHdsontbe ends of hairy axillary peduncles: 
C becoming 2 in. long, nearly cylindrical, glabrous, 
la, where it la cult, for human food and for forage, 
but only rarely seen in collections In this ooontry. It is 
said to be able to wlthsUmd much dry weather. 

fl. KdiwD.Liiin. QsAH. Erector 
nearly so, 1-2 ft., stout. with the fur- 
rowed atema densely clothed with 
long brown hairs: Ivs. large and 
long-alaJked : Ifts. very broadly 
ovate or nearly rhomboid -orbicular. 



iially ( 



I, thin. 






stipules .. . 

small, yellowish, in a caiinam ciub- 
ter of 5 or S on the end of tbe 
Mtout hairy peduncle; pod 3 '- — 
lees long, nearly cylindrical, I 
what curved, bearing lO-IS b 



ii.Aala. 



'e it is 



1 food.- B 



le). Tbe slecirter pi 



Var. gliber, BoibB. Lva 
pod, and sometimes the stem 
broas.— A domestic form. T 
probably the Adiukl bea 
Georgeson, BnU. 32, Kans. 
Stfl.. where it Is praised lo 
high quality of the bean. E 
scribex 2 forms, the Wblte-p 
and Black-podded AdmU, 
with amall red or brownish 
with truncated ends and a 
narrow scar. Poda 3-G in. 

Var. ndilitiii. Hook. f. 

(P.rodidftia.LliiD.). Slema 

twining, all parts densely 

hairy. 

BB. Pod «,»a}ls a in. or 
more broad: planli tial- 
iirally tlimbing, bill 
giHtig riit to "fruuft " 

c. Btani larve and utu- 
ally flat. 
7. lunttiu, Lino. SiGVA 
or Civrr Bean. Figs. 1741- 
4. Small and slender, usu- 
ally not climbing very bigb : 
Ifta. thin, xhort and broad, 
ovale- pointed (enoept in 
special forms, as the Willow - 
leaf): fix. of medium alie, 
while or whltii-b, in axillary 
racemes ; pods small and 
papery, 2-3 in. long, much » 
cun-e.i on the back and pro- 
vided with a long tip, spllt- 



alender stems, growing I- 
to riiombic-ovate, 2-3-lobe<l a 
U> one-batr tbeir length, tbe 



-Wide'* ™l?"Zwa™'coun '''"' ■■^^'«''« ™ "«-" 
tries, and prlted (or its earji- 

nesB and proliflcaey. It gives rise to dwarf or bush 
forms, as the Dwarf Carolina, Henderson Bush Lima 
(Fig. 1743). Common In American gardeni. 

Var. maenwirpn*, Benth. {P. inantintii, Linn. P. 
Limintit, taecliarifun, I'lrriiiiilii*, la/ialliguiit, Mao- 
fadyen. P. piibfrulm, HBK. P. Xuariiii, Zucc.). 
Lima Bran. Figs. 1T42, 1T44. Distinguished from the 
Sipvas by tall, robust growth and late ripening: Ifta. 
larcc Bn<l (hick, ovate-lanceolate: pods fewer to (he ra- 
cciiie. straight or nearly so, without a prominent tip. 
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not readily splittiog at maturity : bettns verj' larg:«. 
Tblte, red, black or xpeckled. South Amer— Widely 
tnvwn in tbe tropics, and one o( the richest of beims. 
Unreliable In the northern naiea because of the short, 
cool seagona. There are two forma In cult, in the U. S. : 
Flat- or Large-needed Limaa, n-ith eeeds very flat and 



1745. I.«i ol Phucoli 






veiny and more or lesi looale In shape, end very broad 
flat pods, with a diBtlnet bat not prominent pod, uid 
broad-ovate irts.; Potato Limfts, with smaller tumid 
aeeda, shorter and thicker pods, vilth a very short point, 
Bod loDK-ovate, tapering Wts., with antnilar base. In 
both these groups there are dwarf or bush forma, — Bur- 
pee Dwarf Lima In the former, and Kumerie Dwarf 
Lima in the latter. The Lima Bean la perennial In the 



8. vnlKirll, Lion. Common Bias. Kidnet Bean of 

the English. Habicot of tbe French. Figs. 1T45-T. 
Slender, twining.more or lesspubescent: Ifta. rbombic- 
OTute or ovate, aeumiiiate; peduncles shorter than the 
potiolen, few-fld. at or near tbe apex: Hb. small, white, 
yellowinh or blue-uurple ; pod slender, somewhat 
curved, provided wilh a straight or curved tip. Now 
believed to be tropical American. — H ore belong all the 
common garden pole beans, aside from tbe Lima types, 
Including the Pole Cranberry (Pig. 1747|, and so-called 
Horticultural Lima. Ruus Into very many forms. 

Var. nkuoa [P. ndRiii, Lion.). Bush Bein. A do- 
mcntlcaled race, ditferiug only in Its dwarf or "bush" 
habit. It is now the more popular type, particularly In 
America, since it requires no labor In providing polea 
or other support. This iiicliidpf< all tbe common gar- 
ddn and field heanN. 



1746. LoDE-podded lomu ol Phueolul vuleuU. 
For a history of garden or kidney lieans, see Georg 



■ubtarulose, long-mucronate: 
presaed, obiong-reniform. i>. compresius. Marten 
Climbing; pods compreased and broad, short -u 
seeda strongly comprcBfed, oblong-renKorm. P. g 
gperiniiii, Savi. Climbing; pod aubincurved, tan 
and short -mueroD ale; seed' somewhat compressed 
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Irregularly angular- truncate. P. earinatui. Martens. 
Climbing: pod falcate and rugose; seeds teretiah, elon- 
gated, somewhat truncate -oarinale. P. oftionffu*, Savi. 
Dwarf, erect: pod subcylindrical, stralghtish, long- 
mucronate; seeds subreniform-cylindrlc, twice longer 
tban broad. P. ettipticua. Martens. Low. erect or 
somewhat climbing; pod atraightiah, more or less 
toruloae; aeeds amall, tumid-elliptic. P. iphaHcMt, 
Martens. Nearly erect, or climbing: pod atraightiah 
and constricted : seeda large and subgloboHe. 

L. H. B. 
PHEABAHT'B ETZ. JVarrisii'x pn^liru,. Dianlhut 
plumttriut, and Adoni». 

AEQAPTEKIS (Greek, brteh-ftm). Polgpodiieta. 
Beech, Oak ur Hus I-krn. A genua of ferns allied to 
Dryopteria in habit, but with no indusium. the sort being 
entirely naked. There are numerous tropical American 
and Sandwich Island species worthy of cultivation in 
warmbouaea. Threeof ournafiTespeciea 
sresometimts offered in tbe traile. For 
culture, see page 575. 



B. Lc». bipinnatitid, iroadlg tri- 
angular, 

hezaconAptera, F^ (Palypddium ktj-- 
agondplerum, Miehi.). Lvs. 9-15 in! 
long, usually broader than long, pale 
green; lower pair of pinnn defleied 
and set forward: aorl margtaat. East- 
em U. S. 

polypodloldM, F^e. Li-9. 5-9 In. long, 
longer tban broad, darli green, sligfatly 
hairy beneath ; sorl nearer the margin 
than the midrib. En. and north< 
N. Amer. 

BB. Lvi. Mpintialitld, lanctolale, 

alp4nrl«, Tie. Lvs. 1-2 ft. long, 6-« 
in. wide, with numerous finely cut lance- 
olate pinnie, the lobes tootbed ; thinly 
berbaceoua. Eu. and northweat Amer. 
Has the habit of .^(tilinfummix-rirniJnu 



DrjApteili, P^e. ( 
triangular, ;<-9 in. ca< 
pinnn nearly equal t 

 1) portion, glvi 



B Fken. I 
way, the lot 




appearance. Eu. and N. Amer. 

AA. frond, llv,.} ievml fftt long, S'A-o^^^SJT 

' Knuidnnltiui, Oaud. Lvs. several 

feet long, decompound wilh light brownish polished 

stalks, and straw-colored rachldes; texture bert>aceouaj 
aori near Ihe margins of tbe segments. Sandwich 
'eriised under Folypodium. 

L. M. Cndebwooh. 
ipeciea are of easy collure In abady 
gae rapidly by creeping rootstorka. 



Islands. Also ai 



The A 



liie fronds i 

hue. They have the fault of dying down for the aea- 
aon before the summer is over, especially when grow- 
ing in rather dry positions. P. polgpodioidn prefera 
a luoiat, shaded place. It la not so quickly deciduous 
as Ihe other two species. P. htragotiopUra Is suited 
for almost any shaded position. Tbe fronds often die 
down in Augii-t, and at this season arc occasionally 
much and handsomely variegated with pure while. P. 
Drj/optrrit is one of the most beautitni of nniali Ameri- 
can hardy ferns. It la eminently suited to shady rock- 
work, though it completes its growth early In the season. 
F. W. BaboLlAT. 
FHELIOD£nDBOH (Greek, phelto; cork, and din- 
dron, tree: alluding to the corky bark). Bulirrir. 
Omamcnlal deciduous trees with large, opposite, odd- 
pinnate lvs., inconsplcuouB greenish fla. in short 
terminal panicles and black frs. P. Amurtnie is quite 
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hardy M tai Dorth M Masa., but P. Japonieum ta some- 
ttbtx tender; the fliat haa been reoommended as a atreeC 
tre« for wimcam oitlei, aa it resists drougbt and beat In 
■ammer uid aeemi to be not attacked b; Insects. It la 
of repld growth vbea young and forms a rather low, 
rouod head. It seems to grow in almost any kind of 
soil except in a very moist one. Prop, by seeds, which 
are produced freely when both seies are planted and by 
root euttlass, dag np In fall and stored during the 
winter in molBt sand or sphagnum. Two closely related 
species In E. Asia and Japan. Fts. dliBcioiis, in terminal 
short panicles; sepals and petals !>-e, OVBte-lanceolale; 
stamens 5-6. longer than petals: ovary S-colled, with a 
short, thick style: fr. a black drupe with 6 small one- 

AmnrtiiM, Rupr. Chihesi Cobk Tkke. Tree, toSOft., 
with spreading branches forming a broad, round head; 
bark of the trunk light gray, corky; almost glabrous: 

rounded at the base. Ion §^- acuminate, miuuCely crenu- 
late,darh green and somewhat ahtning above, glaucencent 
and glabrous beneath or pubescent only on the midrib: 
fr. globose, blimk, about ^ in, across, with a strong 
lurpentine-llke odor when bruised. June. N. China, 
Amurland, Japan. 

jKftaleam, Hazim. Closely allied to the preceding. 
Ltts. orate, rounded or truncate at base, acumioale dull 
green above, pubescent beneath, with rather prominent 
»ein»; leaf-stalk and fnaoreaoenee pnbescent. June. 
Japan. — Le>s hardy than the preceding and probably 
only a variety of it; but soroetlmes thrives In New 
England. Ai,ntn> Kihdeb. 

PEIVOLOOT rcontraction of phenomenology; that 
Is, the science of phenomena): the study of the rela- 
tionships between the climate of any place and the 
annual periods of plants and animals. Plants vege- 
tate, bloom, and ripen fruit at more or less deflnlte 
BeaioDs. each after Its kind; animals mate, bear young, 
migrate and hibernate each also after its kind; but 
tbe^e n.-cnrTlng events are related to the climate In 
which these things live: with these inter -relation ships 
Phenology hu to do. The most complete means of 
comparing the climate of one year with that of another 
are the life-events of the animals and plants of the 
years. Thermometrical readings are the customary 
measures, but the thermometers record only tempera- 
ture, whereas local climate is mmlifled by conditions 
of bamldity, cloudiness, the sequence of atmoapberio 
changes, and many subtle agencies which cannot be 
measured by means of instruments. Living things are 
the Bgentx that really measure climate. A record of 
the lire-events of living things, therefore, even though 
imperfect, should contribute to the science of cllma- 
tology; and incidentally It should contribute much to 
the science of biology. Records of plant-events are 
more comparable than those of animal -events, because 
plants are stallonary and have no volition to adapt 
thfmielves to InclBmencl.-s by means of change of po- 
siliiin. diet, or otherwise; therefore, plants emphati- 
cally express cllmatal influence. A record of the first 
blooming of a given apple tree, for example, during n 
series of years would give comparoble measures of the 

so-called phenological observations in this country have 
been mere records of dates of blooming, leafing, migra- 
tion of birds, peeping of frogs, and the like, without 
correlative data respecting the local cUmale. They are 
therefore of relatively little consequence to science. In 
this cnnntry the literatnre of Phenology Is very meager. 
See Bailey. Essay IT, "Survival of the Unlike," and 
" Instructions for taking Phenoiogical Observation," 
■Weather Review," Sept., 1896, V. S. Weather Bureau. 
L H. B, 
PKILADiLPHDB (name of an ancient Eg>-ptlan 
king; applied to this genus with no obvious reaxun). 
Sazifragieea. Mock OnANOt. SvtUNOA. Omamenlal 
deciduous or rarely half- evergreen shrubs with opposite 
entire or sermte Ivs. and wblte showy lis. la terminal ra- 
in June and often very fragrant. Mo!<t of them are 
hardy North except P. Conlltri, ifeiiraHHt and the 
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other Mexican species; P. lomtntosui and Billardi ar* 
only haU-hardy. They are well adapted to shrubberies 
and are mostly of medium height, the tallest being P. 
pubtteetii, which grows to about SO ft,; P. G(n'doHi- 
anut and P. inoctnriu grow nearly aa high, while 
i>. microphyllui hardly exceeds 3 ft. They thrive well 
In almost any well-drained soil and even nnder trees. 
If pruning is needed it should be done after flowering, 

year. Prop, usuolly by hardwood cuttings, or by 
suckers and greenwood cuttings under glass; also by 
layers and by seeds, but they are very apt to hybridise 

tributed through the northern hemisphere; InVl, Amer, 
south to tiustemala and from southeast Europe to 
Himalayas and Japan, All are shrubs with eistipulate, 
petioled more or less distinctly 3-nerved Ivs, : fla, aolltary 
or racemoae; calyx-lobes, petals and styles usually 4; 
stamens 20^0: fr. a dehiscent, 4-valved, many-needed 
capsule. Owing to tbe absence of well-marked charac- 
ters the species are often rather difficult to distinguish, 
and this dtlHculty Is much increased by the numerous 
hybrids which have originated in cultivation. The 
latest account of this genus is a short monograph by 
E. Koehne in Gartenflora, Vol. 43 (1896), p, 450, etc,. 
where 33 species are distinguished, of which 20 sie 
American. 

It seema strange that Pblladelphns la popularly 
known under the name of Syringe, a very different 
genua of no botanical afflnity and little reaemblance; 
but this Is only continuing the usage of the old 
herbalist^ who used to unite under Syrlnga species o[ 
Phlladelphu*. Svringa and Jasmine, Thus we find In 
Gerarde's "Herbsll." first published In 1697. deaeriP- 
tlons and figures of Syringa alba, White Pipe, 8. 
earulta. Blue Pipe, and S. Arabica, Arabian Pipe, the 



174«. Pbiledclphu* connariiu-Mock Oraage (X K). 

first being Philadelpiui eorotiariut, the second Syritiga 
rvlgarU and the third Jatminum Sambac. This 
accounts also for the Qennsn popular name Jasmine 
for Phttadelphus, In French Syrlnga ha^ been changed 
to Seringa, and la used in this form a.'t tbe popular 
name for Phlladdphux. Lluneeus di-rided to take up 
the name Syrlnga for the S. cirmlea of tho older 
botanists and Syringa alia he called Phiiadelpbas, a 
name previously used for the same plant by some of the 







Peklnmsl..*. 




a:;^Tu':'-''- 




auTeu».B. 




Avalanche, ID. 










s«itclfoliu.,a. 




laios. 11. 


Sataoml. 4. 




Lemoincl.lD. 






I*wi,1, 3. 




di«Qlhlflor;is,8: 


SSfeS." 






Irij-iniuM. 1:1. 


fX-'^erl, 7. 


mahiflonu pleniia. 








l'ot"ft°niw. 4. 


(Upill. ll^t. 




Zeyherl. B. 


OerbedeN'elie, IS. 
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A. Sari of lail year'* broHcJiti nol pttling oft: fli, <« 

B. Caljix pubttctnt ouUide: bark gmg. 
1. paMKMiii, Lolael.(P. tarirdliK<,8eh»d. P.grandi- 
nirui. TM. floribiimlui. A. Gray). Shmb, toBO ft. high: 
tnaturs bmncbes of thl« yeir yellowlnh brown, those of 
last year light gnv; Iva. broadly ov«te, dentate, pubes- 
cent bCDeoth. g-1 in. Ionic: raeetnea rather 1chu«, 6-11- 
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nw. PhUulelDhu* connujui. 

lid.: fls. on-amy white, scentless, I H-2 in. acrOBB. June, 
July. Tennessee. B.R. 7:570 and Gn. 40, p. 289 (ss P. 
granditlorui). B.R. 23:2I>U3 and G.C. 11. 1G:B1 (as P. 
ipecioautj.—The Bgures quolpd above do not represent 
typiesl plontn ; they are probably partly hybrids of this 
specieB wllh P. groHdiflorua and inodoniit, but the flgure 
■Gcompanying the orl^nal riearrlption by Loiseieur in 
Herbier gen. de I'oroateur, Vol. IV, t. 208, agrees well 
with wild plants from Tennesnee. A dwarf form with 
double fls., cult. OS P. nimlit MprctabiUli floreplrno, prob- 
ably belonKB to thin Bpfcles. P,.piibeieeHi of Koeh and 
of Koehne is P. Ktrrucoiui; see supplementary list. 



BB. Calyx gJabroHt 






2. ODTdonilolQi, Llndl. Shrub, to 12 ft., with grayish 

dentate, especially those of the youne shoots, light 
ffteen, pubescent beneath, thin, 1^-3 la. long: racemes 
dense, 5-7-fld.: Am. pure white, ecentlpss, IW-IM in. 

July. Wash, to Ore. B.R. 25:32. Gn. 3, p. 233. 

3. L*Wl«I. Purnh. ITpright Bhmb,to 8 ft.: bark of 

oua horliontal eracba; 1 vs. broadly ovate or eUipIic- 
ovate, entire or sparingly dentate, glabrous or sonie- 
what hairy beDeaCb, thichlah at maturity, 1V4-3 in. long: 

1-m In. across, scentless. June, July. Brit. Colo, to 
Calif. 
*. Bftttftml, Sleb. (P. TBkoMt^a, Hort.). Shrub, to 

bark, usually marked with whitish. loDgitudinal fls- 

entlre. almost glahrnus, 3-6 in. long; raremeB loose, 
erect, T-9-fld.: lis. about 1 in. across, slightly fragrant. 
May, June. Japan. 



I. Fit. i 



I, Benth. Upright ahrub, to 8 ft., with 
brown branches: Ivs. ovate, with few teeth or almost 
entire, glabrous or somewhat pubescent beneatb, thlek- 
ish at maturity, 1S-2S In. long: fla. ^-1 in. across, 
BcentlBBs; petals oblong. June, July. Wash, to Calif. 
-Similar In habit to P. LricUl, to which it is usually 
referred as a variety. 

BB. Pit. in SS-ftd. raetmii. rarely S. 

c. Lri, Blabroiii or nrarly to beneath, ovalt-lanceo- 

lale : peditela glabrout. 

6. Ptklntalil, Rupr. iP. eoToniriut, vor. Pekinititi*, 
Maxim.). Upright shrub, to B ft.: Iva. ovate-lanceo- 
late, acuminate, denticulste, thicklsh at maturity, IK- 
3 in. long; petiotos purplish: racemes short and dense, 
usually 5-11-Bd.: lis. J% in. across, slightly fragrant; 
style divided only at the apei. May, June. Mongolia. 
N. Chlna.-Dense, upright, but rather low, free-flower- 
ing shrub. 

7. Filoonnl, Sarg. Shrub, to 8 tt., with slender, 
arching branches : Ivs. ovate-lanceolate, acuminate, 
denticulate, l>4-3 in. long, tbickish at maturity: (Is. 3- 
T. slender- pedicel led, fragrant, pure white, about \l^ In. 
across; culyi-lobes lanceotate ; petals ohiong, acute; 
style much longer than stamens, deeply divided. June. 
Origin unknown; probably Japanese. O.F. 8:197. 
M.D.O. 1899:2.11. Gng. 8:310. -Very graceful shrub, 
wide-spreading. 

CO. Lv*. mon or lett pubtactnl brtiealh, muallg 

8. ooranirini, Linn. Fig. 1748, 1179. Shmb, to ID ft., 
with upright branches: ivs. ovate to ovate-elliptic, osu- 
ally acute at t>oth ends, denticulate, sparingly pubes- 
cent beneath, 2-4 in. long; fls. 5-9 in rather dense ra- 
cemes, creamy white, very fragrant, on rather short 

EubeacenCpcilicels; petals oval; style divided about one - 
alt. May.June. S. E.Eu., Caucasus. B.B.2:18e.-Thia 



isl 



.wylhan 



le folios 



Ing specieB and of aomewhat stiff habit, but deliciously 
fragrant. There are several vars. in cultivation. Vor. 
Arginteo-marglnAtB, Hort. Lvs. edged creamy white, 
and other variegated forms, Var. atmna, Hort. Foli- 
age yellow. Var. nknni, Schrod. Dwarf, compart shrub, 
with dork green foliage; flowers but rarely. Var. ••• 
llciUlia, Hort. LVB. lanceolate or linear-lanceolate. 
There are alxo several vara, with double fls., as vara, 
dlanthimmi, nnltlflariu pUnui, primulBlUnii (R.H. 
1870, p. 305j, roMBlUnil, mostly of dwarfer habit than 
the type. 

9. Ziyherl, Schrad. Probably hybrid of the preceding 
and P. inodonii.- lower than P. ceronariHS and more 
spreading, with sometimes arching branches : lvs. 
ovale, usuallv rounded at the base : fls. usually ft, pure 
white, slightly fragrant or scentless, 1%-]% in. broad; 
style sometimes longer tban stamens, divided one-half 
or less. Juno. Of garden origin. The different forms 
of P. Zeyhcri are, besides Iboae of the fallowing hy- 
brid, the most showy of the genus, bearing (he Targe, 
pure white Hn. in great profusion along the branches. 
P. apeciotiasiiaue, Hort., belongs here. 

10. LsmAlnsi, Lemoine. Hybrid of P. micrpphyllut 
with P. toninnriite. at varying habit: lvs. ovate to ovate- 
elliptic or ovate-lanceolate, usually pubescent beneath 
and Ji-2K In. long: fla. ;t-7 in short racemes, very 
Bweet-Bcenled ; petals oval to oblong, mostly dentate 
at the apex. G.F. 2:<ilT. — Some of Uie best forma of 
this hybrid are Avalancha. Graceful ahrub, with slen- 
der arching brsnches, covered almost tiie whole length 
with showv white lis. G.C. III. 21:89. U.D-0- lti96:Z93. 
0«Tbe ds Haige is Bimilar, but the Bs. are larger. BoDl* 
rargent has large, double He. and the habit of P. torn- 
nnWiij. G.C. 111. 18:19 and 23, suppl. 28 May. Caa- 
dtlabre. Low shrub,wiih upright branches covered with 
largo fls. M.n.fi. I89«:2<M. Var. ««onu. Upright, to 
5 ft., covered with whito fls. llant BUnc is similar in 
habit, but fls. larger and ahowier. 
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BBB. I^ls. IS, occasionally 5, 

O. Flowering Jiranehleta t in. or more long, with B or S 
pairs of rather large Ivs,: pedicels and calyx 
glabrous, 

11. Uxut, Schrad. {P,unduld,tus, Hort. P. speeidsus, 
Schrad.). Shrub, to 8 ft., with spreading slender 
branches : Ivs. elliptic-ovate to oblong-lanceolate, entire 
or sparingly denticulate, often slightly recurved and 
pendulous, sparingly appressed pubescent beneath, 2-4^ 
in. long: lis. oftener solitary, scentless, 1-lM in. acros^' 
style as long as stamens. May, June. S. G. to Tenn.*nia 
Fla. B.R. 2:186. Gng. 8:. 340.— This species is closely 
allied to the following, and perhaps best considered a 
mere variety of it. 

12. inoddrns, Linn. (P. ^randiAZdru*, Willd.). Shrub, 
similar to the former, but usually ns^^ upright and 
more vigorous: Ivs. broadly ovate toMliptic-ovate, usu- 
ally dentate, bearded in the axilsA^the veins beneath, 
3-^ in. long: fls. 1-3, occasionany 5, l^^-Z^-in. broad, 
scentless ; calyx-lobes ovato-ftnceolato, twice as long 
as ovary ; style often longe^han stamens. May, June. 
N. C. and Tenn. to Ga. B.R. 25:39 (as P, laxus), 
B.M. 1478. The P. inodorus of Gray differs in its 
smaller, often entire Ivs. and smaller, usually solitary 
fls. with short ovate calyx-Jobes.—Some forms of this 
species, and especially the preceding species, have 
proved tender north, but most are hardy. 

00. Flowering branchlets usually 1 in. or less long, 

with rather small Ivs, 

13. hinfttns, Nutt. (P. trin^rvius, Schrad.). Upright 
or spreading shrub, to 6 ft. : Ivs. ovate-acuminate, ser- 
rate, pubescent above, grayish tomentose beneath, 1-2^ 
in. long:' fls. 1-3, on short branchlets with usually 1 pair 
of IvB., creamy white, 1-1 K in- across, scentless; calyx 
pubescent; style short, with connate stigmas. N. C. to 
Ala. and Texas. Gn. 26, p. 375; 34, p. 138. S.B.F.G. 
II. 2:119. B.R. 24:14.— This species is less decorative 
than most of the others. It differs from all Asiatic and 
most N. American species by its winter-buds being ^ not 
enclosed in the base of the petioles, while all o1)bers* ex- 
cept a few southwestern^ species have th^ ilmall winter- 
bud enclosed in the base of .the petioles, and they are 
therefore not visible putil the Ivs. have fallen off. 

14. mlerophtUiui, Gray. Shrub, to 3 ft. high, with 
spreading slender or rigid branches: Ivs. oblong-ovate, 
entire, appressed pubescent on both sides or almost 
glabrous, glaucescent beneath, ^-1 in. long: fls. 1-3, 
white, about 1 in. across, very fragrant; calvx glabrous 
or appressed-pubesoent. New Mex. to Calif, and Colo. 
G.C. III. 2:156. Gn. 40:824. P.G. 6:109.-One of the 
roost distinct species, deliciously fragrant; likes sunny, 
well-drained position. 

P. aeumindtus, Lange, Is hardly different from P. Satsumi, 
bat Ivs. larger nnd broader.— P. Billdrdi, Koehne (P. pubescens 
Souvenir de BUlud, Uort.) . Lvs. broadly ovate, pabeseent be- 
neath, large: fls. in many-fld. panicles, rather large; calyx 
pubescent. Origin unknown.- P. Ohininsis^ Hort.="P. Sat- 
Hami. — P. Oolumbidnus, Koehne. Closely allied to P. Gordon* 
lanas. bat lvs. smidler, with only 1-4 coarse teeth on each side. 
Calif.— P. eordifdlius, Iiange. Closely allied to P. Calif omicns, 
but panicle very mauy-fld., leafy near the base. Origin un- 
known.— P. CoiUteri, Wats. Allied to P. Mexicanos, bat calyx 
and lvs. densely covered with grayish pubescence. N. Mex. 
O.F. l:?33.— P. floribUndus^ Schrad. Similar to P. ooronarins: 
lvs. more pnbeseent beneath, fls. larger and less fragrant. 
Probably hybrid of P. pubesoens and P. inodorus.- P. Oodo- 
hbkeri, Kirchn.»>P. hirsutos ; but also P. laxus is sometimes 
cult, under this name.— P. KochiAnus^ Koehne, it a form of 
P. Zeyherl, with the style exceeding the stamens.- P. Mexi- 
cAnus, Schrad. Half -evergreen shrub with spreading branches, 
allied to P. hirsutus: lvs. sparingly pubescent: fls. 2 in. across, 
fragrant; stigmas not connate. Mex. to Guatemala. B.R. 28:37. 
R.H. 1852:381. G.C. II. 19:753. B.M. 7600. Not hardy north. 
—P. NepaUnsis, Koehne. Allied to P. Pekinensis: lvs. broader, 
pubescent in the axils of the veins beneath; petioles not pur- 
plish. Himalayas. — P. ficAr^nWi, Rupr. AlliedtoP.coronarins. 
Upright.: lvs. large and thin: fls. scentless, smaller; style 
appressed pubescent at the base; petals narrow. Manchuria. 
"pAmuifblius, Rupr. Allied to P. ooronarins: with slender 
spreading branches: lvs. almost glabrous, thin: fls. small, 
scentless : petals narrow. Manchuria, Amurland.— P. tomen- 
thg^is. Wall. Allied to P. coronarius : lvs. pubescent on both 
sides, tomentose when young. Himalayas.- P. umhelldtns, 
Koohne. Probably hybrid of P. inodorus and P. coronarius, 
or an allied species: fls. in broad 2-15-fld. panicles, compound 



of long-neduncled csrmes. Origin unknown.— P. tjerrucA«if, 
Schrad. (P. pubescens, Koch, not Loisel.). Allied to P. pa* 
bescens, but bark brown: Fls. smaller. Origin unknown. 

Aif RED Rehdeb. 
FHILA6&SIA. Consult Lapageria and Philesia, 

PHIL£8I^ (Greek, lovely). Lilideea. A member of 
the lily family with the general appearance of some 
common northern shrub is certainly an extraordinary 
thing. Philesia is such a shrub, growing d-4 ft. high, 
near the Straits of Magellan, and bearing showy pen- 
dulous, red, Lapageria-like fls. about 2 in. long. It is 
far removed from the ordinary lily types with 6 similar 
perianth-segments, for it has a distinct calvx of 3 sepals 
and 3 petals. It is closely allied to Lapagena, but differs 
in habit, in the calycine character of the outer perianth 
and the monadelphous stamens. This plant is very rare 
in cultivation. It is said to live outdoors in the most 
favored localities of England and Ireland. 

Magelltoioa, J. F. Gmel. (P. buxifdJia, Lara.). Much 
branched: lvs. alternate, linear-oblong, 1-1 H in. long, 
leathery, evergreen, feather- veined, glabrous, glaucous 
beneath; maagins r«flex6d^ petiole jointed at the junc- 
tion of the blade: fls. solitary, bright rosy red; petals 
wavy; filaments united into a tube below the middle, 
then free : ovary 1-celled, with 3 short parietal placentie 
which bear several ovules: fr. a berry. B.M. 4738. F 
1854:C5. G.C. II. 18:105. ^. m. ' 

Philesia is too slow-growing ever to become very 
popular. The undersigned cultivated this plant more 
than 20 years ago, but has not seen a specimen of it for 
many years, and does not know where to find one at the 
present time. It is a short-jointed, hard-wooded shrub, 
with rather leatherv, box-like leaves, and will grow to 
about 4 feet in height in time. It is an Andean species 
closely related to Lapageria, which fact will account for 
that bigeneric hybrid known as Philageria Veitehii. 
Philesia ip said to be found from Chile down nearly to 
the Strai^ts of Magellan, and should, therefore, be nearly 
or quite hardy. In the writer's experience with it this 
plant was grown in a Camellia house, in which a night 
temperature of 45° w^9 maintained, the plants being 
firmly potted in a Nght, peaty soil. It flowered but 
sparingly in the latter part of the summer. The flowers 
were borne only singly in the axils of the leaves. Cut- 
tings may be rooted when taken from ripened growth, 
but require careful management in a cool temperature, 
and are usually several months in rooting. If one tries 
to grrow Philesia in too high a temperatjjre the general 
result is a good crop of thrips and a c&se of general 
debility, much as with Pemetfya mueronata uhder sim- 
ilar conditions. The writer does not consi'der Philesia^ 
extraordinarily hard to manage, provided it is kept cool 
and in a dewy atmosphere, but it will po.<<itively rebel 
against forcing. -yV^, xi. Taplin. 

FHILIPPIITB ISLAITDS, HOBXICVLTUEAL CAPA- 
BILITIES OF. Fig. 1750. The Philippine Archipelugo 
occupies about 700 miles of longitude and 1,000 miles of 
latitude (from 4.40° to 20° north lat., and from 116.40° 
to 126.30" east long.), just across the China Sea from 
the mainland of Asia. The equatorial current passes 
its southern border, the Kuroshiwo originatos near the 
northern limit, the eastern portion is influenced by the 
Paciflc drift, and over the whole the summer monsoon 
bears its rain-laden clouds. Of the 1,200 or l-)3p0 islands* 
constituting the group, many are scarcely more than 
mountain peaks thrust above the sea, and less than 30 
have an area worthy of special consideration.' In gen- 
eral the mountains bear in a northerly direction and 
rise to such height as to Hiaterially influence the rain- 
fall. The mountains are not, in the main, abrupt and 
forbidding, but the elevations are gradual and deeply 
indented with valleys, affording innumerable fertile 
plats along the slopes. The area of the islands is given 
as 114,356 .square miles, of which a large percentage is 
arable. Luzon has about 36 pc^r rent of the total area 
and Mindanao 29 per cent. The temperature in not 
extreme and is remarkably uniform on the islsnds of 
the archipelago. The observatory at Manila reports 
that the average temperature of December— the coldest 
month— for the 17 years prior to and including 1896 was 
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77°, and for May — the warmest month— 82.9°, while the 
mean temperature during that period was 80.42°. The 
rainfall averages for Februanr .46 in. For the 5 dry 
months, Dec., Jan., Feb., Mar. and Apr., the total 
average is 5.47 in., and for the 6 wet months, June, 
July, Aug., Sept., Oct., and Nov., the total average is 
65.65 in. Observations show that the islands differ 




the southeast of Luzon, with its moist, volcanic soils, is 
the hemp region. Some of the smaller Islands south of 
Luzon, particularly Masbate and Ticao, produce hemp 
principally. Large quantities of sugar are produced in 
Luzon, chiefly on the sandy loam and alluvial lands in 
the provinces of Pampang^, Cavity and Laguna, though 
sugar estates may be found in nearly all portions of 
this island. Sugar is the principal product 
of Panay, Negros and Cebu. The following 
report of the principal exports of the Philip- 
pines for 1897 gives a condensed statement 
of the present agricultural situation : 

Manila hemp $8,571,850 

Sugar 6.811,535 

Coffee 45.648 

Tobacco and cigara 2,128,380 

Cocoannts and copra 2,687,078 



Sapan wood 

Indigo 

Liquid indigo .. 
Ylang riang oil 

enut oil... 

emits 



Cand 
Cand 
Copal 

Fruits 

Aloe fiber 
Sesame... 
Betel-nuts 



23.323 
50,825 
21.554 
24,937 
15,755 
19.404 
22.562 

8,393 
13,687 

2,502 
382 



lie 



W4 



1750. PhlUppine Islanda, to show the general form of the azcliipelaso. 



from one another but slightly in temperature, while 
there is considerable variation on the same island due 
to altitudes. Portions of Luzon are cool the entire year. 
Upon the basis usually allowed in tropical countries for 
dpcrease in temperature due to elevation, an elevation 
of 5,000 ft. would give an annual mean of 60.42°. There 
are tablelands where the mean would not be over 70° F. 
Different portions of the same island show also wide 
divergence in rainfall owing to mountain ranges. 

The soils are quite varied, including not only all the 
grades from sandy to stiff clay, but limestone, slaty, 
vo'caiiic, alluvial, etc. 

While the Philippines are adapted by climate and soil 
to the production of almost everything that can be 
grown in the tropics, the Spaniards, pursuing their 
usual policy, limited their production to very narrow 
lines. North Luzon, including the extensive valley of 
the Rio Grande de Cagayan and its affluents, was 
chiefly devoted to tobacco; the low, flat, clay loam lands 
east and north of Manila, including most of the prov- 
inces of Manila and Bulacan and a portion of Pampanga, 
is farmed in rice. To the south of Manila the provinces 
of Batangns, Cavity and Lnguna produce considerable 
coffee; while the long, irregular promontory forming 



The principal cereals that can be pro- 
duced are rice, corn, barley and tropical 
wheat. The general plan for producing 
rice is very crude. The rice is planted in 
a seed-bed, properly prepared, the last of 
April. The fore part of June, after the 
rainy season has saturated the soil, the na- 
tive takes his water buffalo and plows 
a small field, previously surrounded by a 
levee. The water and soil make a thin 
mud ; into this he sets the rice plants from 
a seed-bed, or he occasionally sows his rice 
broadcast. The heavy succeeding rains 
flood the field and perfect the crop, which 
usually matures and is harvested in Decem- 
ber. At harvest the rice is hand-cut with 
an implement similar to a com hook, but 
lighter. The rice is bound in small bun- 
dles, and when partially dry is laid upon 
tlie levees in ricks with the heads hanging 
over the bank. When cured the grain is re- 
moved with the hatchel or by tramping. 

There are large areas adapted to the pro- 
duction of maize, but the Indian rarely 
gives much attention to cultivation; hence 
the results are small, except upon new 
lands. With more knowledge of the maize 
plant and with more industry it should be 
a profitable crop. Barley and glutinous 
wheat are winter crops, suit«d to the cli- 
mate and well adapted to supplement the 
food supply. Limited quantities of beans 
are produced. It is not probable that any of the cereals 
will be raised in surplus quantities, sufficient for export. 
Fiber material, sugar, tobacco, fruits and nuts will con- 
tinue to be the leading exports, with a rapid increase 
of the last two, under American control. 

The Philippines are more celebrated for their fiber 
than for any other product. The best known is Manila 
hemp {Afusa texfilis), though there is some export of 
Aloe fiber (maguey) and pineapple cloth (pina). Manila 
hemp grows luxuriantly on the rich volcanic soils of 
the southern Luzon peninsula. It belongs to the same 
family with the banana, and its growth is similar. The 
tnmk is 8-10 in. in diam. and is formed entirely of con- 
centric leaf-st<*ms or petioles. It is 8-10 ft. high at 
maturity. It is renewed by offshoots that spring from 
the base of the old plant, which are also used to set new 
fields. One setting of a plantation is good for ten 
years. As soon as the trunk is mature it is cut and 
each of the thick, fleshy leaf -sheaths of which it is 
composed is removed. The leaf-stem is then placed on 
a bench ; a bar of wood with teeth on the under side is 
firmly pressed upon it while two men pull the stem, 
scraping the pulpy material from the fiber. The fiber is 
then hung up to dry. Four men will clean li>0 pounds 
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ot fiber, worUi (12, per Oty, Thej tocelve oDe-half (or 

VegttabUi.—The gnat Tuletjof Tegetables that cut 
be grovD In the PUUpplnea and the conBtaut supply 
that mJght be had from a wetl-tended garden, indicate 
the Bouree from which the people sbould obtain tbelr 

Erlnclpal food. Aa far aa ean be obaervad. gardening 
I not SBpecisll; In the line of the Filipino. The 
Japanese acaompIlBh marvels In gardenlnK by the use 
ol human excreta, both solid and liquid; the Filipino 
haa, In addition, the eicieta of the water buffalo, but he 
rarely has what can be properly called a garden. He 

tarn, but nothing appnacblng a garden, except culti- 
Tated for the cily market. The traveler in the Philip- 
B Is ImpreBsed with the high culture of the people 
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ir deflclenoleB, and It is the more 
nurprising from tbeir proximity to China and Japan. 
The (ollowing well-known vegetables are produced la 



talna bordering the westecu coast of Luioa. In flavor 
It Is similar to the Java and is highly prised In tlw 
marketB to which it has been shipped. There Is a 
variety o( coffee produced In Hindaniwi called Zam- 
boanga. It haa a larger berry tban the Uanila and Is 
not so highly prized. Its principal market is Singapore. 
Coffee -growing requires high-clHSB agricullore, and (or 
this reasOQ It has never flouriabed in the Philippines 
as the climate and the conditions warrant, Several 
things Bbould be earefotly observed In coffee-farming: 
the young plant should be root-pruned and tranBplanled 

2S ft. square and 2 ft. deep xhould be dug and filled 

holea U ft. apart; coffee trees nhould be pruned an- 

wlll draw heavily upon the soil and should not be ao 
dense as to give more than a partial shade. The best 
and the poorest coffee are the product of the same tree, 
bence the necessity of great care In production and 
grading. IVitb 
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e Nlpa Palm. the banana and 

1b usually eat^n 

cooked. With rice It constitutes the principal food 

of the Filipino. First It Is prodnced with little labor. 

an Important consideration In tropical cotintrien; sec- 
ond, It adds an agreeable flavor to the rice; third, it 
ripens almost continuously throughout the year; fourth, 
it produces more food per acre than any other fruit or 
any cereal. Cases are reported In which 40,000 IIjh. of Ihe 
edible portloDB of Ihe plantain have been produced per 
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follows: protein, G20 I bf 
8.400 lbs. Pltteen hunil 
(larger than any Philippine crop) 



240 lbs.; carbohydrates. 



<f ctea 



:e pen 



Id furnish 
bobydrales 1.182 lbs. 
plantain Ib dried and ground or pounded into flou 
food. To transport bananas and ptantaiuH tolbeUnlUil orang 

or the fruit would be loo ripe on arrival. 

The coffee plant, Cofffa Arabiea (Fig. ,'.141, 
luxuriantly In the sheltered ravines of the mount 
the entire group; but the principal portion (or ei 
grown In ('arili(. Batangan, Lagiina and In the 



annually if aclenee and Industry should be directed to 
planting it upon the elevated tablelands of (heae Islands. 
The Boll on large areas Is well adapted to the citrons 
fruits. The abundant rainfall during the fruit-growing 
BeaRon and the dry weatber during the period of ripen- 
ing, are conilitlons that will not be overlooked by the 
Intelligent borticulturlst in the future. What haa 
been said of oranges Is equally applicable to lemons, 
limes and grape (nilt. 

The shaddock, CilruM Dtcnmana. of which grape 
fmit or pomelo 1b the best variety, Is a native of the 
Malayan and Polynesian islands and l>> at home In the 
Philippines. This fruit sometimes attains great siie 
|I5 1ba.),but Is too coarse for commerce. The demand 
for the large, juicy, subacid pomelo has alwaya been 
much in excess of the supply, and this, If It could be 
bundanlly, would rank In consumption with 



nilt of Ananas lativui IFlg. 

..o«ll«,}. 

e Islands. Under 

conditions the plant with care attains large siie 

>e rich, sacrharine juice develops Its hlgbeit 

The pineapple Is propagated by setting the 
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■ucken, whloh spring from tbe bkse, In rows 4 rt. 
apdrt uid 2 tt. in thu row. This requires ftbout 5,000 
plftnts per aore. It bei^ra fruit in IS to 2l> months. Csre- 
tally cnltirsMd the fruit abauld weigb, on an average, 
6-8 Iba. Occuionally xpecimena are found weighing 
16 lbs. There are many cultivated varieties and tliey 
Tary mach in alie and quality. Witb encouragem-- - 



UpU 



nch of c. 



r ._j eiquiflile i . , 

called 'piaeapple ellk." obtained from tbe leaves. 

Ouava, fmit of Piidittm Oimva, ha» been accllmatiied 
and finds genial coadltions. Tbe beauty of the tree, 
the fragrance of the flowers and the utility of the little. 
subacid, jalcy fruit, make It a tavorlta gnnleii tree 
wherever It can be grown. Its eioellenee for jelly is 
known, but It has not yet attaioed commercial import- 
ance In tbe Philippines. See Ouava and Piidinm. 

Chocolate bean, fruit of Tktobroma Cacao, is a small 
tropical evergreen, bearing an elongated, eicg-shaped 
fruit &-10 in. long, cootainlng numerous seed), the size 
of a chestnut, Imbedded tn a sweet pulp. These seeds 

the green and dry state ore used by the natives as food. 
They contain about 50 per cent ot oil and have an agree- 
able flavor. For manufacture, the Be«ds, after the re- 
moval of the hnsk, are roastfld. then ground into an oily 
paste which Is mixed with sugar and flavored, forming 
the obooolate of commerce. As yel. the bean has been 
produced In a limited quantity, but the industry could be 
developed Into a large business. See Theobroma. 

All the apices am at home in these Islands. Allspice, 
fmlt of the Pimmta otficinatia (Figs. 180J-5), a beau- 
tiful evergreen, attaining a height of .SO ft.; nntmeg, 
fmlt of the Miiriiliea fragrant (Figs. 14G2. 145:j), a 
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bDshf evergreen 40-50 tt. bigh; and ginger, the rhiiome 
of Zingiber officinalt (which see), a perennial plant. 
reed-like, with annual stem 3-4 It. high, hare been tested 
and are or can be produced In the isUnila. Citinsmon. 
Inner bark of Cintumomun J^fylaninim ,- cloves, the 
fruit of Hugtnia eaniophyllata (Fig. Ml), a bfaiititnl 
evergreen 15-30 ft. high; and pepper, the fruit of Pi/irr 
niirrum, a short shrub, find a natural hnbltat In Min- 
danao and the SuIn group. Spices to the amount of 
12,7S2.:m\ were imported into the tTnlted States In I'm, 
all of whieh could l>e -uppliei) by the Philippines under 
a proper development of this industry. 
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Vanilla, Vanilla planitolia (which aee), is a climber. 
It has a long, tiesby pod with nunieniua seeds, from 
which are obtained by fermentation the vanilla of com- 

tinues for 30 years or more. In 189», the value of 
United SUtes. This 
an all the Vlsaya and 



15,413 was Imported into 






Cocoanut palm, Cocoi nueifirti (Pigs. 506, 507, 14971, 
is an almost universal coast product of these islands. 
Its certain germination, vigorous growth, number of 
months in fruitage, and long life without cultivation, 
give It value in the eadmatlon of tbe natives. The tree 
in full bearing produces about 150 nuts annually and 
continues in fruit nearly tbe entire year. The fiber of 
the thick husk enveloping the nut Is manufactured into 
cordage, matting, brushes, bags, etc.; the shell of the 
nut is made into drinking cups; the kernel or meat of 
the nut is manufactured into sweetmeats or becomes 

liquid In (be center of the nut is used for drink, fresh 
or fermented. For copra, the ripe nuts, after gathering 
and removing the husk, are allowed to remain In the 

BUn till the milk Is dissipated and the kernel shrinks 
from the shell. The shell Is then broken and the meat, 
further dried, becomes the copra of commerce. This Is 
largely trHnsporI«d as ballast to Europe, where the oil 
Is expressed. In 1897 tbe export ot copra from the 
Philippines amounted to 1 13,178,240 lbs., and this amount 
could he Increased indefinitely to meet the demands of 

Ylang ylang, Cananga odorala (Fig. 1764), a native of 
the Philippines, Is a tall tree with large, generally (.roop- 
log, yellow flowers, from which Im obtained the  " ' 
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was «1,937, uaed by perfun 

Candlenutorcandleberry-the fruit ot AttariUi tri- 
loba, a tree 30-40 ft. high, -Is exported In oonsiderable 
quantities, averaging about 10,000 lbs. annually. Tbe 
berry,when dry. burns-hence called candlenut. The oil 
has the propertyof drying rapidly, and is used by artists. 

Betel-nut, the fruit of the Areca palm, Areca Caltetin, 
is about as large as a ben's egg. When tbe Kmgh, 
tlbrous shell Is removed, a out about K in. in diameter, 

aiit digestion and sweeten the breath. It is supposed to 
strengthen the gums. Previous to chewing, it Is boiled 
and wrapped In a betel-leaf with a small quantity of 
lime. Tbe annual export baa not averaged more thau 
300-400 lbs., malnlr to India. 

Many fruits, valuable only for home consomptlon. are 
produced In the Philippines. The best known of these 
are bread-fruit, custard apple, mango, maugosteen and 

Bread fruit, fruit of Artocarjuu ineita. Is tonnd In 
all of tbe principal islands. It is about 6 in. in diameter. 
When nearly ripe It Is gathered and baked. Tbe crust 
Is then removed and the farinaceous pulp is eaten alona 
or with cocoanut milk. If mashed, packed In a bundle 
and covered with earth, It undergoes a alight fermenta- 
tion at flrst, which soon ceases, and It will then keep for 
some time. In some islands It is one of the principal 
foods. 

Custard apple, fruit ot Aimna Tetitiilata.A\a,Tge. dark 
brown fruit with a soft, creamy pulp like custard, must 
be eaten soon after It ripens. This variety was Intro- 
duced by tbe Spaniards. 

The mango, fruit of ifangifera Indica (Figs. 1360. 
13lil), a large, spreading omampntal tree. Is about 3 in. 
long and generally oborate, aattcned on one side-tight 
yellow when ripe. The flosb is subacid, rich and Juicy, 

ter. There is a slight turpentine flavor, not oDserred 
after a tatite for tlie fruit baa been acquired. The tre« 
is n constant and proliflc bearer, whicli, with its value 
and beauty as a nhade. makes it a desirable home tree, 
especially with the better class of people. It is abun- 
dant in uncultivated places. The fruit is picked when 
partially ripe and made into sweet pickles or Is pre- 
served, but It is principally ealen in the natural state. 

The mangosteen, fruit of Garfinia Mangottana ( Fig. 
MO;i). is i-leemed the most delicious of the oriental 
fruits. It is about the size and shape of the apple, with 
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k rind like k pouirgranftte. The interior is divided by 
tbln partitionB InW cells, irtiloli sontaln the seeds sur- 
roanded by a white or red ]nley pulp of s most delleloiu 
flavor, combining Ibe finer qualities of tbe strawberry 
>nd the grape. Unrortunatelj thia fruit is too deiicate 
fur transportatloD. In atldlllon to its use as  hand 
fruit tbe pulp is preserved or fermented. 

The mulberry, both while and black, la grown in sugar will t>e the tli 
Luion, but it has not attracted the attention which its troL There are oi 
valuable wood and abandant fruitage warrant. 

Tamarind, known as Hanila tamarind (fruit of Pith, 
eolobium dulct), was introduced from Mexico. The processes Kenerally e 



AddilioHal Hfottt on tht ProdueU ortkt Pkilippinea.— 
Tbe land In tbe Phllippijiea la seldom given good atten- 
tion. Crops are planted in the easleat possible way and 
allowed to grow about as they will. Plowa of a modem 
make were two years ago unknown there. The natives 
utilise a crooked timb or a rudely made wooden contriv- 
ance to scratch the ground. Probably the production of 
""' "" ' — ease under American con- 






Thei 
Establisl 



finery In the iali 

greatly stimulate production. Tbe island of Negros Ib 

Ideal for sugar production. 

Hemp Is the most developed Industry in the Phllip- 

Slnes. The oocoanut Industry is fairly well developed. 
Te may also look for remarkable growth of the cultiva- 
tion of the plant from which rubber is made. Mindanao 
and the southern Islands are especially fitted for It, so 
experts say. 

Our own grasses are seldom seen In tbe Philippines. 
Hay Is never used. Rice grass is aut>atituted, Delng 



173S. Fruit ol Um I>urlaii. enterloi vIbw and enn-aaetlaB, 

sweetish sabaetd pulp, inclosing its seed, li boiled ind 
•sten, is made Into a cooling drink or Is preserved In 
sugar. The tree Is valuable for shade and for timber, 
uid is noted for the fragrance of Its flowers. 

Tbe sapodilla plum, fruit of the Achmt Sapota (see 
Bapodlllo), a small, somewhat acid tnilt, becomingrery 



rripe, li 



mltlva 



The Mammee apple or South American apricot, fniit 
Ot Ifammea Amtrieana (Fig. 13.14), la produced In a 
limited way. The fruit la yellow, B-G In. in dlam,, Hnd 
and pulp near the seeds bitter, Intermediate portion 

Graprs can be grown siirceesfully In some of the drier 
parts of the Islands, and there is no doubt of the success 
Of tbe strawberry and the blackberry In some localities. 
Importation of tropical fniiU Into the United Stales 
In 1899, much of which could Hoon be -applied by tbe 
Philippines with proper encouragement: 

Coffee »»,*7.V47n.(W 

Cocoaonis. mpra and Hi" 5.e8B.WJ5.00 

Bananas 6,«as.S§g.O0 

Inmioin 4.3»8,«>4.00 

Onnm l.C«7,JO8.00 

Sptcec Z,7BMnl.09 

t7!i.3H,S64.od 
8. A. Knaff. 



edneed ona-halt from a plate of "a mlddle-aiutd ' specimeB. 

harvested In bnnches, the sod and soil attached. It la 
freshened witb water before fed to horses and cattle. 
Spanish books aay that cotton Is grown to considerable 
extent in IIocos provinces of northern Luzon. Straw- 
berries can be found in the higher altitude- of Benguet 
province. It Is said that all efTorta to cultivate tbe 
rose in the Philippines bave failed. More than thirty 
varieties ot bananns are grown In the Philippines, some 
ot which are superior to any In our own marhetK. 

FOAUK E. Oaknbtt. 

Cironlar No. 17 of tbe Div. of Bot., U. 8. Dept. of 
Agric, contains H pp. of notes on the plant products ot 
the Pbilippine Islands. 

A most remarkable fruit of the Philippines ond other 
parts of Malaya Is tbe durlan, sbown half slie In Fig. 
17SB (reduced from plates in vol. 7 of the Trans, of the 
Linn. Sac., iliustrating Charles KSnlg's account of the 
fruitl. It Is the Dnrio ilbelhinus of botani-ts, one of 
the Malvacpff. Tbe reader mav And an entertaining 
account of tbia fruit in Alfred Russel Wallace'!! "Malay 
Archipelago," chopter 5, It grows on a "lofty forest 
tree, somewhat resembling an elm. • • • The trult 
Is round or sllirfitly oval, about the ske of a large 
cocoanut. of a green color, and covered all over with 
short atoQt spines, the bases of which touch each other. 
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and are conaequently hexagonal, while the points are 
▼ery strong and sharp.** It has five compartments or 
cells filled with cream -colored pulp in which are imbed- 
ded two or three seeds the size of chestnuts. The liking 
for the durian is an acquired taste. "To eat durians," 
writes Wallace, **is a new sensation, worth a voyage to 
the East to experience.'' 

PHILLTBfiA (its ancient Greek name). OledeeoB, 
Ornamental evergreen shrubs, with opposite short- 
petioled, entire or serrate Ivs., small white, usually fra- 
grant fls. in axillary clusters and small berry-like, 
dark -colored fruit. Most species are hardy only South, 
bat P. decora t the handsomest of all the species, is 
probably hardy in sheltered positions as far north as 
New York. The Phillyreas maybe used in the southern 
states and Calif, for evergreen shrubberies in drier and 
more exposed localities. They grow in almost any soil 
and prefer sunny positions ; P. decora alone seems to 
grow better if partly shaded. Prop, by seeds and by 
cuttings of half-ripened wood under glass in summer 
or by layers; they are also sometimes ' grafted on Li- 
guttrum ovalifoUutn, Five species in the Mediterranean 
region. Lvs. entire or serrulate, thick and leathery, 
quite glabrous: fls. small, in axillary short racemes; 
calyx 4-toothed; corolla 4-lobed, with short tube; sta- 
mens 2, with very short filaments; style shorter than 
tube: ovary 2-celied ' fr a 1-seeded black drupe. 

A. Lvs. %-S in. long: fr. small. 

latifdlis, Linn. Shrub or small tree, to 30 ft., with 
spreading, somewhat rigid branches: lvs. ovate or oval 
to ovate-oblong, rounded or slightly cordate at the base, 
dark green and shining above, pale beneath, ^-l^in. 
longr fr. globose, concave at the apex. May, June. S. 
£u.,N. Afr. There are several varieties. Var. Idevifl, 
Ait. Lvs. ovate, almost entire or slightly serrulate. 
Var. TOtnndildlia, Arb. Eew. Lvs. broadly ovate or 
roundish ovate. Var. Bpindta, Ait. ( P. ilicifblia , Willd. ) . 
Lvs. ovate or ovate-oblong, sharply serrate. 

mddia, Linn. Spreading shrub, to 20 ft.: young 
branchlets puberulous: lvs. oblong-ovate to ovate- 
lanceolate, entire or serrate, dark green and shining 
above, %-2 in. long: fr. ovoid, pointed. May, June. 
Mediterranean region.— The most important of the 
many varieties are the following: Var. bozifdlia, Ait., 
with oblong-ovate, obtusish lvs. Var. oleaBfdlia, Ait. 
{P. oleoifbUa^ Hort. ). Lvs. oblong-lanceolate, almost 
entire; branches erect. Var. p6ndala. Ait. Branches 
spreading and somewhat pendulous : lvs. lanceolate. 

anffoitildlia, Linn. Spreading shnib, to 15 ft., with 
glabrous branchlets: lvs. oblong-lanceolate to linear- 
lanceolate, dull green above, 1-2 in. long: fr. globose 
or ovoid-globose, pointed. May, June. Mediterranean 
region. Var. xosmErinlfdlia, Alt., has linear-lanceolate 
lvs., sometimes over 2 in. long, and erect branches. 
The 3 spreading species are very closely related to each 
other and considered by some botanists to be varieties 
of only one species. 

AA. Lvs. 8-5 in. long: fr. }4in. long. 

decora, Boiss. A Bal. {P. Ft7mortnt<)na, Boiss. & 
Bal. P. laurifdliay Hort. P. if edWdciri, Sred.). Shrub, 
to 10 ft., with spreading branches: lvs. oblong to ob- 
long-lanceolate, acuminate, usually entire or remotely 
serrulate, dark green and shining above, yellowish 
green beneath : fr. oblong-ovoid, purplish black. June, 
July. W.Asia. B.M. 6800. G.C. III. 4:673; 10:369. 
R.H. 1889, p. 199; 1895, p. 204, 205. M.D.G. 1898:349. 
S.H. 2:523. Gn. 24, p. 490. Alfred Rehdkr. 

PHIL0D£NDS0N (Greek compound for tree loving). 
Ardceas. Shrubby or tree-like, with short internodes, 
usually climbing, rarely arboreouR : leaves from entire 
to bipinnatifid. Differs from Schismatoglottis in floral 
characters. The flowers are moncpciouR, on spadioes, 
with no perianth, the sterile with 2-6 stamens united 
into a sessile obpyramidal body, the pistillate fls. with 
a 2-10-loculed ovary and some staminodia, the oer- 
ries inclosed in the involute spathe. The species are 
all tropical American. They are monosrraphed by En- 
gler in DC. Phaner. Monogr. 2:355 (1879), and more re- 



cently by the same author in Botanische JahrbUcbet 
26:509 (1899). In the latter, 167 species are accepted 

Only a few Philodendrons can be grown to have an 
ornamental appearance in a small state. One which 
goes under the name of P. elegantissimum, with finely 
cut leaves, makes a good pot specimen, although it will 
reach a good height where suitable opportunities are 
afforded. The same may be said of P. hellowHt a beau- 
tiful species with pinnatifid leaves. The arborescent 
kinds should have a very porous rooting medium and 
copious supplies of water while in active growth. When 
climbing they must have provision made for the roots, 
which are produced along the stems. Some of the spe- 
cies do well climbing up the stems of tall palms, such 
as Arenga and Livistona ; otherwise dead trunks of 
tree ferns make admirable rooting substances for the 
roots to penetrate and cling to. Propagation is by divi- 
sion of the climbing stems. P. elegantissimum is an 
unidentified trade name. 

A. Leaves bipinnafe. 
B. Terminal leaf-segment S-lobed, the lobes unetjual. 

Belldnm, C. Koch (P. Sillowi^ Hort.). Blade pinnat- 
isect, the segments again pinnate or lobed; terminal 
segment 3-lobed, the cuspidate middle lobe about equal- 
ing the obtuse lateral ones; spathe slightly cuspidate, 
its tube longer than the ovate hooded blade, green with- 
out, white within. Distinguished from P. bipinnatifi- 
dum by the very numerous parallel translucent spots, 
which are visible on both sides of the leaf and are often 
excurrent on the margin. Brazil to Paraguay. 

BB. Terminal leaf-segment S-~5-lobed^ the middle lobe 
much longer than the lateral ones. 

' Upinnatitidun, Schott. Blade pinnatisect, the seg- 
ments again pinnate or lobed: terminal segment 3-5- 
lobed, the middle lobe ovate-lanceolate, acute, much 
longer than the obtuse lateral ones; spathe oblong- 
ovate, its tube scarcely distinct from its blade, purple 
without, white within. S. Brazil. 

AA. Leaves simple. 
B. Leaf -blade lanceolate. 

eraMin^rvliim, Lindl. Climbing: lvs. lanceolate-acu- 
minate, the midnerve very thick and inflated: spathe 
obtuse and hooded, apiculate at the tip. Brazil. B.R. 
2S:1958. — P. ndbile, Hort. fia much like this and per- 
haps a form of it. It is larger: lvs. obovate-Ianceolate: 
tube of spathe rosy crimson inside and outside, the 
limb white inside and spotted outside. 

BB. Leaf-blade sagittate, 

ipeeidfiuii, Schott. Stem tall, arborescent; petioles 
terete at the base, concavo-convex above, twice as long 
as the midrib; blade triangular-oblong-ovate, bright 
green, acuminate, deeply sagittate, the basal lobes 
rhomboidal, obtuse, abruptly narrowed on the inner 
side above the middle; spathes thick, green with pur- 
ple margins ; spadix finger-shaped, shorter than the 
spathe. Central Brazil. 

BBB. Leaf-blade oblong to ovate-cordate. 

c. Color of leaf milky tohite above, toith reddish veins. 

Bddiroi, Hort. Lvs. cordate, ovate, milky white with 
reddish veins above; petiole cylindrical, pink. U. S. 
Colombia. 

CC. Color of leaves some shade of green above. 
D. Petioles tomentose. 

TerraodBiixn, Mathieu {P. Cdrderi, Hort.). Stem long, 
branching, climbing, ashy gray, scabrous, angular-cvlin- 
drical, swollen at the nodes; petioles stout cylindrical 
or somewhat angled, bright metallic red, covered with 
soft, erect, twisted, fleshy bristles and greenish hairs: 
blade glabrous, green above, brilliantly polished, or 
with paler lines and immersed nerves, bright green 
beneath with salmon-violet lines between the lateral 
nerves; ovate -cord ate, the semicircular basal lot>es one- 
third as long as the slightly undulate apical one. Inter- 
nodes of the stem 3-6 in. long: petioles 4-6 in.; blades 
6-8 in. long. 4-(» in.wide. Venezuelan Andes. l.H. 18:79 
(as' P. Daguense). 



PHILODXNDBON 
DD. P*liolet (rlabnnit. 

, Sehott. Climbing; petioles 3 ft, long, 

thick, erilndric*!; bl»de cordftM-ovate, 21-28 In. long, 
16-20 in. wide, the bu&l lobei HllgbUy Introrse, semi- 
ovMe or obllqael; semiclrculftr, one-fourth ilb long u 
the apical one, iiepimt«d by a broad parabolic slnas; 
■pathe tube 2 In. long, oblong, purple; spadii rerj 
thick. Trop. America. 

tmbs, Schott (P. StltoKianHm, Kunth). Branches 
rusty purple: petioles t>( young plant Bemloyllndrlcal, 
iRrcte, sparsely brown -spotted, lH-2 limes longer than 
the midrib; blade like parahment. cordate -oblong, the 
oblong basal lobes one-balf as long as the apical, sepa- 
rated by a wide parabolic sIdus, reCrorse or sub-iutrorse; 
apical lobe cuapidate ; spatbe green outside, red within, 
its broadly oTala blade dirty yellow; spadlz shaped like 
a Soger. Bio de Janeiro.— According to Engler. the 
Hexlcau P. langiiimum has been called P. Ititbi in 
gardens. P. rnHniiinrum differs In having more elon- 
gated IvB. which are red beueath. 

ipMUbilBi Linden. Large, of TigorouB habit: Its. 
12^15 In. long, nearly as broad, silky or velyety green. 
Hab.1 

AndrtfaHun, Devani. Lvs. rather targe, oordate-ovata, 
wlUi Hbort basal lobes, broniy green. Colombia. R.H. 
■""6:36.-Sparlngly grown. Looks like a narrow-lvd. 



■peeifls with rather 

-im, Hook. f.. Ua 

leopea, yeRowiihl 
■i*. iiaptridte Is 
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p. Dnaruovdnum. Llnd..li 
red whsD yana«. Psrii. LH. iii^^-'P.'diaadi 




,.— P. Mdm. 

, ac?at«.Tarleii*r«l with whlC4: apathe partly ofAD 
lllih, thetal>ehlw>d-red. Ecnador. R.H. IKICI, p. 
"DT.p. 573. I.U. 4a:(IS.-I>. ptrtiUum it UoD- 

Jabkd G. Smith and G. W. Oliver. 

FHLSBODnni (Greek, a n(n|. Polypodiittm. A 
fenni of ferns related to pBlgpodiuK, and sometimes 
QDlted with it, but differing widely in the venation, 
which la broken up into ample areoin, each of which 
conUdn 2 or more free veinlets which bear the sorl on 
their united tips. 

■ArmM, R. Br. {PoJypAdium airtitm, Linn.). Lts. 
2-3 ft. long rising from large, scaly wide-creeping root- 
itocks 1 divisions 6-9 In. long, nearly an Inch wide, with 
copious, large, bright yellow sort. A rich ornamental 
species from tropical America, with glaucous green 
leaves. In Florida it grows on palmettos. 

P. flaiaim. nz. Xayii at P. MayU. See Phrmatodet. 

L. H. Uhdibwcwd. 

PHLtim (phltoi. an old Greek name for a kind of 
reed). Ortititinetrt A genus of 10 species in temperate 
■oneFi. Spikeleta l-tld.. In a cinge cylindrical xpike-Uke 
panicle : empty glumes 2, persistent, keeied, short- 
awned: fl. -glume shorter, delicate, a wnless. Perennials. 

prattnM, Linn. Ttnornr. Herd's ObAss. Pigs. 
1750. 17r)7. Commonly cult, for hay and for pastures, 
either alone or in eompany witb red clover or other 
grassen. It was introduced into Maryland about 1720, 
from Europe, where it Is native, by Timothy Hanson, and 

from a man by the name of Herd, who found It crowing 
In New Hampsbire and l>pgan its cultivaOon. It in bet- 
ter adapted for hay than fur psnture, an<l tor the latter 
- Is suited to temporary rather than permanent pasture. 
A. S. Hitchcock. 



PHLOO&OATTHVB (Greek for flauu, and aoanthoa). 
Acanlkitta. Tall hal(-shrnbhy herbs with entire or 
somewhat toothed Ivs.: fls. white, red or greenish In 
long terminal or short lateral spikes; calyx b-partad, 
segments linear, awnlike, acuminate; corolJa-tabe long, 
broad, curved, limb 2-lipped, upper lip 
erect, entire or2-lobed; lower lip 3-parted; 
perfect stamens 2, Inserted on the lower 
part of the tube, anthers with 2 parallel 



oells; 



ruled; i 



lutei 



!ly 4-angled, 

Used like the otbem of the family as deco- 
rative pot-plants in the greenhouse. They 
rer[ulre a rather warm, damp atmosphere 
and a soil rich in humus. Propagated by 
cuttings or seeds. 

thyi«iII«raB, Nees. Shrub, 3-7 ft. high: 
Its. 11.1%, lanceolate, glabrous ; fls. orange, 
in long, dense, villous thryses ; corolla % 
In. wide, tubular, 2-llpped. India. Cult. In 
S. Fla. Native to India. 

No deseriptlan 




FHLOKIS (old Greek name naed by Dloscorides). 
Labiita, Jkbubalkm Haob. About SO specieB of herba 
and shrubs native to the Mediterranean region with 
dense axillary whorls of rather large yellow, purple or 
white fls. Perhaps a doaen species have been oult., but 
they are rather coarae plants except tor wild gardening 
and among shrubbery. They are of the easiest culture. 
The genus is placed by Bentham and Hooker next to 
Leonotis (Lion's Rar), which, however, has an eiees- 
sively long upper lip, Phlomis plants are mors or less 
woolly, and some of the species not cult, in America are 
conspicuously white-woolly. Lva. all alike, or the up- 
permost reduced to bracts: whorls many- or few-fid.; 
fls. sesaite; calyiusuniiyplicate, truncate or with 5 equal 
teeth; upper lip of the corolla (galea) broad and com- 

aCamena 4, didynamous. The flrot three species described 

galea (upper lip of the corolla) 1b only shortly bearded 
and the lateral lobes of the lower lip are small and 
appendaged ; the Isat species belonga to the Bccllou 
Phlomldopsls, in which the galea is long-heanled in- 
side and at the margins and the iaternl lobes of the 
lower lip are nearly as large as the middle one. 



ingly 



1 the 



It Is . 



t and hardy species, propagating by subler- 



AA. Fli. purple. 
tnlMTAia, Linn. Herb. 3-5 ft. bigb: Its. deeply cor- 
date: lowest onea 6 In. or more longj floral Ivi. 2-.1 Id. 
long, 6-8 lines wide: whorlH SO^O-fld. 8. Eu., eastern 
Mid northern A>i>. B.H. 15S5. ^_ ]^_ 






D. Pla» 

apex. 

c. Whoria SOSO'/Jd. 
tnitleAM, Lion. Shmb, 2-4 ft. hitch, divsric&tel}' 
mncb-bruicbed : Iva. rounded or wedge-shapeil at the 
base: bracts biroadly ovate or OTste-lanceolnta. 8. En. 
B.H.1813.-In tbe East It blooms from Jnne to July. 
Id S. Celir.. according to Franceschi, it blooms in win- 
ter, and has the merits of wllhHtandInK drouftbt and 
heavy sea winds. In New England it needs protection 

cc. B^oris abfful 16-fld. 
vlia6M, Polr. Lts. truncate or Bubfordate at the base: 
bracts lanceolate-linear. Sj-ria. Nut in [be trade, but 
Inserted to show the differences between this and F. 
^usselliana as recoKnlsed by DeOandoUe. 
BB. Planli herbactout! braflt ttri/ tJiarp and rigid at panicles 

BtMHlIUua, Lax- Herb. :t-5 ft. high: lowest Its. 
deeply cordate: -wborla 40-.'iO-l1d. Syria. B.H. 2342 (as 
P. lunariMia, var. Sattelliana) . 



PHLOX 

of Its bloom, is an Important reason for Its popnlarity. 
It needs a warm, snnny place. It will grow even in 
poor soil, but in order to dorelop to its highest perfec- 
tion it must have rich soil and the individual plants 
must be given room (say 1 (t.npart each woy). Seeds are 
usually sown in the open as isoan ua the wcalher is 
settled; somBtimes they are sown indoors, but tbe plants 
bloom so young that this Is rarely practiced. If the 

tni; by midsummer, but If plaDt-food and moisture are 
"" '-' '"""B their bloom 






e fall. 



d Phloxes comprise many species. P. 
p-n««.<..,. Bud P. maculala havB given rUo to the 
common perennial PbioxeB, whereas most of the other 
species are phinted sparingly and havo not been greatly 
modllled by domestication. The garden perennial Phlox 
(of the P. paiiicnlata and P. maculota type) Is 



^ srs are most tre- 

qnent in rods, but there are many purple, white, salmon 
and parii-colored varieties. This perennidl Phloi should 
have a rich and rather moist soU If it le to be grown to 
perfection. Let each clump have a space, when fully de- 
veloped, of 2-3 ft. across. Tbeplantsaspurehasedfram 
nurseries usually do not come into full floriterousness 
until their third or fourth year. They will continue to 
tbrive (or neveral years with little attention, as is at- 
tested by the fine clumps of old-fashioned forms aboot 
homesteads. For the highest satisfaction In blooms, 
however, tbe plants should be relatively young or at 
least often renewed by dividing tbe clump. The stool 
gradually enlarges outwards. Prom the young, vigor- 
ous shoots on tbe outside of the clump the new plants 
should be reared. If one desires to propagate the variety 
to any extent. Old stools should be taken up every year 
or two, and divided and transplanted. This work is 
done in tbe fall, after the growth has ceased. By this 

trocess, the plants do not become weak and root-bound. 
nferior and vigorous seedlings are often allowed to 
grow about the old plant, causing the named varieties 
to "run out." The perennial Phloxes usually bloom in 
early summer, but It the tips of the shoots are pinched 
out once or twice in early summer, the bloom may be 
delayed until Inte summer or fall. 

Phioi is allied to Oilia and Polemonlum. Some 
sper^ies are more or less shrubby at the base. The 
corolla la salverform, the lobes 5 and mostly obtuse, 
the throat narrow or nearly closed. The stamens sre S 
and Inserted on the corolla-tube, the anthem usually in- 
cluded In the tube. The fruit is a small capsule wilh 
3 locules and few to several small usually flattish seeds. 
Leaves mostly opposite (upper ones sometimes alter- 
nate), entire. See Gray, Syn. PI. vol. 11, pt. 1, p. 12tf. 



17H. QundUnburK oz Star Phloi. 

Natural slu. 

FHlOX IGreek for flame, once applied to species of 
Lychnis). Polenonidcea. Phloxes are amongst themost 
satisfactory of garden plants. Their neat habit, bright- 
colored flowers, protuseness of bloom, and ease of cul- 
ture make them favorites everywhere. The Phloxes are 
herbs, of about 30 species all North American (except 
perhaps one Cbileaol, although P. Sibirica also grr— - 
in Aaiatic Russia. There aro two clnases of Pbloi 
the annuals and the perennials. The annuals ace deri 
tives of JPhIoz i)runiincindij, of Texas, which has i 
risen to first place as a gar'Ien annual. It has been im- 
mensely modifled by domestication, so that the named 
garden varieties are numbered by scores. Tliese garden 
forms differ in stature, color, size and shape of floi 
Some are semi-double. An effort has been made to 
duce a yellow flower, but nothing nearer than a buff 
yet been secured. The Phlox colors run to the cy 
series, and it Is probable that a. pure yellow is unalt 
able. Phlox Dmoiniondii is of the easiest cult 
This tact, together with the profusion and long sei 



HeynolHana, 1. 
tiortmtiafiora, 1 
Leopoldii. 1. 



pmeutnftfTU, 



tal garden Phlox, piibiaeiHt, upper tvs. 



Bfltn 



I. DnkmmondU. Hook. Figs. IT5S-C0. Erect, branch- 
ing, 6-18 in. tail : Ivs. oblong-acute or lanceolate, the 
upper ones more or less clasping: fls. showy, in broad 
mostly flat-topped cyniei", the calyx-lobes long and nar- 
row and spreading or n-curvlng In fruit, the corolla- 
lobes broad -obovale. Texas. B,M. 3441. B.H. 23:1949. 
-This is the common annual garden Phlox, now culti- 
vated in numerous varieties, some of them having 
dreptv cut pplnls (Ihe "star- Phloxes). Fig. 1758. The 
seeds were received In England in the spring of 18SJ, 
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bom TeiBa, IutIdk been colJeoted b; DnunuiaDd. In 
Ootober of that Tear it was described and figared in 
Botanical Hagaiina, b; W. J. Hooker, m Pklox Drum- 
Mondli. The flower WHS deacclbedaa" pale pnrple with- 
out, wlihln, or on the upper side, of % brilliant rose-red 
or purple, varying eioeodingly on different individuals 
in Intensity, and In their more or lesn red or purple 
tinge, the eye generally of an exeeodingly deep crim- 
son." Llndley described and figured it in Botanical 
Regleter,lS3T, describing the Qowers as "either light or 
deep carmine on the Inner sortace of their corolla, and 
a pale blush on the outside, which seta off wonderfully 
tbe general effect. A lied of this plant bu hardly yet 
been seen; for It Is fartoo preclons and uncommon to be 

nssessed by any one, except In small qaantitlei; but 
laTe had such a bed described to me, and I can readUy 
believe that It produced all the brilliancy that my In- 
formant represented. T At tbe present time, i*ioi 
DrumMondii is one of the most popular annuals, and 
It has varied Into many shades. P. Itarttniiaflora, P. 
tttllata, P. Leopoldii, P. gratidinora, P. Btgnoldiana, 
and many other names, belong here. 
AA, iVtvnnial Fkloxti of tntriouf kabit, eitker pubtt- 
etnt or glabrout. 
B. Flowering *tt>Ki erect and u*tialtg itiffitJi. 
C. Plant glabrout (exteptioni in var. of Ifo. S). 
D. Inflonacenee large and Ihyrte-likt; planli tall, 
2. panlsnUktk, Linn. ^P. dteuiiita, Hort.). Fig. ITGl. 
** 1, Phlox of gardens, in many forma. Plant 






:t. 2-1 ft., glabrous: 



■nceolale 
and mostiv tacerlnzat 



I. Phlu Drummonlll. 



ally thicker than those of 
usually clasping: calyi>Iee 
Ranice of the lost, and In ca 
anlturally than P. panieutai 



e obove, the upper ones 
short: lis. an in above. 
but less Important bortl- 



Pa., 



\n\. Pbioi panlculau. 



clasping: lis. pink or light red, about 1 
the straight or slightly curving tube twice or 
tr than the ratber short and broad calyx-teeth. 

 elevated n " — " """ 



. SItrilt, prottntt o\ 



5. glab4rrIiD», Linn. Fig. 17G2. Differs In somewhat 
taller growth, linear-lanceolate to narrow-lanceolate, 
taper-pointed, flrm, nnarly veinless Ivs. which have 
revolute margins, and in the narrow, very sharp-pointed 
calyx-teeth. Va. to Wis., and south. 

Vor. mftnitioaM, Gray (P. i«tfr<ttie>i»a, Wllld. P. 

Ivs. considerably broader: fls. varying lo flesh color. 
Ga. andTenn., south and west. B.U. 21G5 (as P. earnea). 
B.B. 1:68. 
cc. Plant ditllnetlu *nirv or pubeaeent (eieepliani in 

No. 91. 

■vnniHg ihooli ariiiny from tho 

J Ihe plant. 

e. diVMloit*, Linn. (P. Canad/Hiie. Sweet). Wild 
Sweet W[LLUJ1. Stems slender, pubescent, lO-IH in. 
tall: Ivs. varylngfrom linear-oblong to ovate-lanreolste, 
mostly acute: fls. In small cymes terminating short 
branches, 1 in. across, blue or pinkish blue, baodsomo 
and somewhat fragrant, the coroLla-lohes often notched, 
thecalyi-lobesnarrowand subulate. Woods and copses, 
In lowlsh grounds wrstem Ontario, west and south. 
B.M. 163. O.P. 7:25fl.-A very allrBCtlvp early spring 
flower, often coloring the Qclds In MiFhigan and other 
parts. Prefers rich soil. 

7. rtptWW, Michi. (P.sfolBnl'fm. Sims). Low and 
weak, the flowering stems reaching 0-V2 In., the sterile 
onea long and prostrate, the plant tliinly glandular- 
hall -  ■- 



iliy: lvs.sho 
t. few In eocli 



n each cyme, purple or violet, the lobes mostly 
euvire, tbe calyx-lobes narrow and subulate. Pa. and 
Ky. to Ua., mostly In tbe upper regions. B.U. 563. 
DD. SItriU proitrale thooti none. 
8. UniM*. Sims |P. prortiptbmt. Gray). Stems 6 In. 
or less high from a decumbent base, pubescent or hairy: 
Ivs. numerous, mostly In rosettes at the l>ase, few on 
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the flowering stems, nnsJl. oblong- Ikneeolkte to lliie)>T- 
obloDg, mostly obtuae but nomelimes nenrl; or quil« 
•cute; On. numerous for tbe size of the pluit, purple, 
pink or vblte, the lobe< uioally entire, tbe calvi'lobes 
narrov uid sharp-acute. Dry Isuds, V&. to Ky. and 
sontb. B.M. 13«S. ' 

9. pllAu, LIdd. (P. ariitita.TSlchx.). Stemi Klender 
but erect, 2 ft. or lens tail, pubescent or bairy {iiesrly 
glabrous forms occur); Ivs. small, liueu' or llnear- 
Unceolale, vldeil near tbe bBM, I 
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DD. Ptduneltt chitflg axillary and motHy 1- to S-fld., 

K. Lvt. tmedtd or fatcicltd.- plant forming a dentt 

13. DoO«1mU, Hook. Very low and densely tufted, 
pubesoent or nearly glabrous; Its. very narrow, pointed, 
the margins at base often clliale; Qs. small and short- 
stalked, purple, lilac or white, about H in. across, the 
lobes obovate and entire, tbe tube little eiceedlng Ibe 
calyx. Utah and Mont., W. 




ITtt. Pbkn Blabeiilnia <X IK). 



calyi-lobes awn-llke. 
Dry flelds, voods and prairies, British Anier. to Fla, 
and Tex.. growlnK as tar east as New Jersey. B.H. 
1307, L.B.C. 13:1351. 



c. Corotta-lobti 4-paried or very ttrongly nolehtd. 

10. hlBda, Beck. Low, the stems sflfT and eometimes 
almost woody and often I ft. Iodk and rising 3-tl in. 
from the ground, minutely pubescent: Ivs. linear and 
rigid,2 In.orleBslong; Ub. scaltereri. violet-parple "- 



lobes 



left a 



far ai 



idiUe o 






narrow spr 


eading 


egmen 


s. Prair 


es, 111. and Mo.- 


Rarely cult 


vated. 








11. Stelliria, Oray. Ulabrous; Iv 


. linear, sparingly 


ciliate tow 


rds ihe 


base; 




red. usually 


loKK-pecInn 


led, pa 


e blue 


lo WhIllH 


b, the lobes 


cleft only 




o short o 


blong ports. 


Lei!iugton, 


Ky.. to 


outher 


n 111. G.P. I;2S7. 



rotla-lobti very thalloiF-noleJird or i 
<ally h. 



, Prdat 



ral 



F. Slgle n, 



ail ff 



tufled 



ieled; plant only loo. 



'In 



'y or quite equaling the lorolla-lube. 
. Torr. Stems 3-G in. long, diffuse and 
ascHuuing, glabrous except )be peduncles and raljx; 
Ive. ovate- lanceolate or ovate, acute, less than 1 In. 
long; lis. rose-colored or whiting, nearly or quite 1 in- 
acrosB, the obovale lobeH entire, the tube nearly twice 
longer than calyx. Oregon. U-F. 1:G6- 
rr. Slylt very iliorl, 
15- ipedeiaa, Pursh, Variable in size, sometimes ax- 
cendlng to 'J ft., more or le!>s glandular above : Ivs. 2 in. 
or leSH long, linear to lanceolate, tbe uppermost broad 
at base; fls. rose-pink or whitish, in corymbs, the lobes 
obcordale, the tube little surpassing tbe calyx. Calif.. 

16. niu, Nutt. Only a few Inches high, glandulai- 

altemate; tls. light red or rose to white, scattered or 
somewhat eorjmboHe, about 1 In. across, the lobes usu- 
ally entire and roundish, the tube somewhat surpassing 
the calyx. Colo., New Mei., Tex. G.F. 1:413. 

L. H. B- 
PHXHICOPHOsnni SmImUuvbi. See Stevemonia 
grandifolia. 



PHtEKIX (Theophrastus gave this name to the Date- 
palm, perhaps thinking of PhcEnicia. where the Greeks 
were supposed first to have seen It, or of the Phipnician 
purple, or of the fabled bird of Egypt). Palmdrta. An 
exceedingly distinct and popular genua of palms, whose 
horticultural merits are discussed below- 
slender, short or long, often cespltose erect or inclined 
leaves ; Its. terminal, spreading, recurved, unequally 






It fas 



distant, elongated -lanceolate c 

rigid, Innerted by tbe wide base; margins entin 

folded In their entire length; rachis laterally c 



[ui- 



ally tplny, with very si 



; sheaths short. 



ilender-pedicelhd fla. 
_ . . i,Llnn.(P.Mt"tid(i«,Locid.). GBOfKD 
Plnk. Moss Pihk. Fig. 1711:1. Tutted or matted. 
the depressed stems more or less pubescent; 
Ivs. crowded or fascicled (except on the flower- 
tag stemsl, narrow-linear lo linear-lanceolate, 
very sharp and ufliially stiff, dilate; fls. nearly 1 
In. acros:<, light blue, pink or white, in small 
clusters standing 3-6 in, above the ground, (he 
lobes obeordnte or entire. Dry banks atid flelds. 
New York W. and S. B.M. 411; <15 (as P. leta- 
eta). L.B.C.8;780; 18:1731 (as /•. ori»(ii(n|.- 
A much prised old garden plant, useful for col- 
onizing where it la desired to cover the earth 
with a mat. It in much used In cemeteries. It 
blooms profusely in spring. The plant is very 
variable. P. ^■'honi, Hort., and P. nirnlii, Lodd.. are 
wblte-fld. forms. Var, Uha Is a common white form. 
There are striped forms, 
garden form with rose-colon 



fibrous ; spadices usually many, erect or nodding In 
fnilt. or pendent: peduncle strongly compresned: 
branches usually somewhat nmbellate; spathe basilar, 
entire, long, compressed, 2-edged, coriaceoni, rentrally 
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■nd at IsD^ donall; divided ; brKts asuklly ab>0- Plur»ixin /'loHda.— No palms in the vrlter's Florida 

late: fls. yellow; tr. a berry or drupe, obtong. ar%agt, gkrdencanvieinbeButy,BtBtellneBB,M]dmaaalTeKrowtli 

Sperles 10 to 1^. perhapa more. Tropi- with aome ol the members of the Sepiu Phoenji. The 



labtropleal Asia and Africa. underalgned aulllratea apeolmens of all the kinds of- 

B trade. All the palms for tbla Florida gar- 

a few eiceptloua, have been rtiaed during 



Jabed SUTTH fered by the trade. All the palms for this Florida gar- 
"an. with a " •' — " "--—  '" * ' -■-- 



PKttnix in Oeneral.—Tbs latest botanical monograph 
of FhiBnli Iby Beccari In MaleslH :i:345) admit. 
Bpeclex, although there are about liO names. 
"tumping" of apeelea is yerv unwekome to tl 
eulturlat, and it la probable tliat nearly all the s; 
cited below represent forma that are abundai 
tluet for horticultural purposes. 

A good horticultural appreciation of Phre- 
nii Ib that b; William Watson, of Kew, In 
U.C. III. i-:i-M. 398, from which liberal ei- 
tracts are made below. Pbtenixes differ from 
alt other pinnate-leaved palms in having the 
Ivs. folded upwards and lengthwise, and In 
the peculiar form of the aeed, as seen In the 
Date atone. The plants are either male or 
female. The frulla of only one species are 
used for food; via., P. rfmljiiftro. IKorDatfl 
culture, see Dale.) In England only P. rvpt- 
nia ranks among popular decorative plant*. 
Of all palms, the cultivated xpecle.o of Phte- 
nii are the mast difRcull to define. Many 
hybrids have been raised In the (nrdvna of 
the Riviera, where many apeales flower and 
fruit every year. It la almost impossihie to 
keep these pure. Kerchove records the won- 
derful fecundity of a Phicnii; F. rtelinala ' 
at Nice tertlliied with pollen from P. Irnuii, 
rtclhiala and punila produced 20,D00 seeds. ' 
ing of Phtenlxes from seed is dune on a large 
the Riviera. The aeeda are sown Iti beds in 
and the seedlings transplanted Into shallow 1 
like celery, so that the trenches may be i 
Hooded during the summer drought. Watso 
that next to the coco-palm, the Date Is perl 
most useful tree In the world. 

P. CaimHrniii la the noblest of all Phten 
one of the most majestic palms In cultivation, 
of growth la astonishing; a tree supposed to b 
years old had a trank 4 feet high, 3 feet In dia 
baae, with about lOO Its. forniiuK a head S5 fei 
Another specimen of alKiut the same slie 
bunches of fruit, each weighiog about GO lbs. 

r. tylpetttit Is the Wild Date of India, wb 
cultivated for Its sap, which yields sugar and 
Tlie tnink attains a height of about 4 feet wbei 
old. and it Is then tapped by cutting a notch in 
nt the top and catching the sap as it mns out. 
cmtlnuea to yield annually 15-18 gallons of aai 
2.1 years, or 8 lbs. of sugar per year. Fifty I 
tons of date-sugar ere produced every year ii 
alone from this and other palms. 

'P.rteliHalat.niP.tpinoni are united undei 
roer name by Beccari. Toklng the dwarf, c 
■hiny-leavnl elegant plant found In C'alfrari 
si'iith a« Grahamstown. and comparing It with 

of the tropical regions of Africi. it is difllcult t 
that they are merely forms of one species." 

The following are grown at Kew in greenho 
perature (others require stove treat ni en l| : P 
IrntU, darliflifrra. hiimtU* and var. Sanetar 

The most interesiing novelty in Phd^nlx du 

'."».'"'»Sit?.K.";';;: m ffi".".,"'." o, ."R '"• <>••' f^-i*..- ■^«~ 

2 ft. high. Watson says: "It is by (ar the smallest of ^" unmually itraltbltrunked siwcliiiea. 

ri'.'Jl!i''i«^^*i"™"t^.''"''?'*''"°?".'".u*' ■■•''"""■P; the last ten years from seed In the writer's greenbouse 

tional in the Jorm of its stem and in the ek-gaoce and i„ Milwaukee. Most of them, although planted on high 

thit t de«rves to ^nk S^°ro™ V-rf^^f, ■"'° "^"h ""* •">■ """^r pmdand, be^n to show an eleguice, 

Jl LLiZJ'r ? ■*"",""*' ^1"' "•^"'f''/'.""" "^ atatellnesB and beauty entirely beyond all eapectalions, 

™.T™ » V i I .." .in > t '""" "?**; ^'''' especially the species of Hahal and hardy Cocos, but the 

Flu^of deL" n '^ ,h T ,' ","" "^'^ *"^"' 'S'"';;'",'";- Pl'«"'itBi are far ahead of them all. As soo^ a. the 

Out of deference to the latest monographer. P-Jf"!"!- geedlings began to show their charact«riatlo leaves they 

wl..J,nI^^ .1 . r."!* '7, .^*'. . *'""''"/■ }""* were sent to Florida. The first ones were set out in the 

J^nV,?™ ^ 1 T... , r . ,'."" 'T *■" d"^ '*■'' " *•" o* 1801' "f 'hese Pho.ni.es several have attained a 

r,.™ ,^n ''^Vi H. resemblea P. rupieota height of lO-l.-i ft. and a spread of Ivs. 15-25 ft. in diam. 

more than an> other species. ^_ j, ^he massive trunks are almost aa thick aa a water barrel 
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and the b eight above the ground is 1-G ft., while atleut 
3 feet more are buried Id the grouud like a poit to 
keep the eiceedlngly heavy top in position. The tranit 
all arounil and up front the ground It provided with 
■troDg lv», 10-15 ft. long. In the lower eitreinily of 
each frond the leaSetB are replued by loug formidalile 
■plnen, which perhaps serve the purpose of protecting 
the trunk and the earth of the plant from the attacks 

The type of the genus, the common Dale-palm, 
Phir»ix daelyliftra, it the leant amamental of all. anil 
Its growth Is diaappointingly alow. The writer has seen 
a plant 1<] yearn old which Just now begins to form a 
trunk. Well-grown specimens are very fine, but they 
oannot be considered rivals In beauty of the four kinds 
which are the subjects of the four following para- 
graphs. I^anixdaclylifera, var. ercrlta, is mach more 
robnst and rapid -growing tbau the typical Date. 

The Bast Indian Wild Date, Phanix tyliatrit, though 
having the same glaucous foliage as the common spe- 
cien, la a rapid grower and an eiceedinjtly beautiful and 
stately palm. The writer has seen specimens 12 years 
from the seed that had asanmed a height of 25 ft., with 
Iva. 12-15 ft. long and a spread of the crown 25-30 ft. In 
diameter. It is perfectly hardy, having stood a frost of 
15° above lero, and it grows equally well on high and 
low land, though its growth is much quicker in fairly 

The stateliest of all the palms that can be grown in 
the gardens of Florida Is the Canary Island Date, 
Phanix Cartaritntit. a species with huge trunk and 
immense Ivs. 12-15 ft. long, with a apread of the rrown 
averaging 30 ft. Id diameter. The leattels, which are 
densely ael along the midrid of the frond, are Batlened 
a glossy dark green color. At an age of S 



or 10 yea 

in diameter audits! 



The tt 






and ti 



i the 



rell a 



the sturdy growth of . . . _ __ , _.. 

by the writer in the fall of IKlll is now H ft. high, 
with a diam. of the trunk of :i ft. The lower leaves, 
which almost rest on the ground, are over 13 ft. long, 
while the upper ones gracefully arrh M all sldeM. Moat 
of the writer's visllora from the North pronounce this 
the mo^t beautiful of all his palms, tt la indeed a grand 
and beautiful plant. 

Another palm of great beauty is P. ttiiuii. U la 
e Canary Isla  ~ 






1 a much lighter green color. It is of a 
a forms fine specimens. 



forming a single stem. Thev produce no suckers at the 
base of the trunk to speak of. Moat of tlie other kinds 
are smaller, more tender, bushy, and produce suckers 

According to Drude, In "Die NatUrlichen Pflanien- 
fsinlUen." there are only about eleven good species of 
l'h<pnii, but there is no doubt that the limits of the 
various Rpecles are at present not well understood, and 
considerable confusion prevails among the synonyms. 
P. LfOntHiif and P. tpinaia are apparently not to he 
separated, the latter being perhaps a synonym. The 
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Ttelinaia, with arching 1 
higher than 10-12 ft. It 

dark green color. P. JValalemu and P. Zaiutaartitu, 
seem to be identical with P. reetinala. P. farinifera la 
a low bushy palm of great elegance from East India, 
and P. THpicola and P. cycadito.ia are also very grace, 
ful and flue species. The latter species has the most 
heantlful and elegant foliage of all the species of 
Phceoia. P. pnmila and P. aeaulU are very small 
hinds, while i>. paludoia, being provided along the 
leaves around the stem with formidable spinea, forms 
dense and Impenetrable thickets. P. glatica ia a small- 
growing species with glaucous-green foliage. These are 
all tender palms, but they grow well on high plnelaod. 



grand and noble object, a perfect picture of symmetrical 
beauty. There Is no palm in the Florida gardens that 
can compare with it in stateliness and grandeur and in 
rapidity of growth. Its heauly is much enhanced if 
planted In groups or if arranged with specimens of Babali 
and Coco* and the grand Bambura anjrnlta. Land- 
not only unique but at the same time enchantingly 
beautiful. 

Perhaps of equal beauty and almost of the samestate- 
llness and vigorous growth is a hybrid suid to have 
been raiaed by the late E. H. Hart, between P. Caaar- 
ieniit and P. ii/lveitria. It has the beniititui glaucous 



but considered by botanij 



leniiii and the hybrid between P. Ca«arumU and P. 
tylvtitria are not only the hardiest and the moat beauti- 
ful of all hut they form extremely elegant and stalely 
specimens in al>out ten years from the time of planting. 
They grow most Iniuriantly in low, moist, rich soil, biit 
they also do exceedingly well ou high pineland If well 
tertiliied during the rainy season. In fact, they will 
thrive under an applicelion of nitrogenous fertiliiers in 
quantities sufficient to kill almost any other plant. The 
lower leaves of P. CtmaritHtin often suffer from rusty 
spots which disflgure them badly, but the spots will 

and tertlllied. 

of the bushy-growing group of Dafe- 



-e rather 



mder. 



acy h. 



by the heavy freeiea which have visited Florida of Isle 
years. Though losing all their foliage, they will t* n* 
fine as ever the next fall if. Immediately following the 

it will noon rot and injure the center of the plant be- 



soft white threads. 11 Is 

long and slender tva., ani , 

profusely, it aoon forms dense clumps of great 

which eventually attain a height of 15-18 fei 



Deep planting is very essential with all palma. but 
especially with' the large and massive Dales. Each 
plant should be set in a basin-like excavation about G-t) 
ft. in dIam. and 2 ft. deep In the center. If this prwau- 
tion Is not taken the heavy palm would very likely be 
blown over by strong winds. The young palm after 
planting works Its way down until it stands about 2K-3 
ft. deep in the soil; then the trunk grows upward, 
on rneir eiieea witn There it stands like a post, smoothly rounded at the 
ig-growing palm with bottom, emerging Its long, rope-like roots In all dircc- 

._.. .. _ . .._ -j^^g ijuj pnrtirularly downward. The writer knows of 

specimen In which the ends of the toots at a depth 
t IS (t. could not be found and they evidently went 
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down many more feet until they had reached the clay- 
bank or the water. There are quite a number of small 
feeding-roots found in dense masses all along the rope- 
like main-roots near the surface of the soil, but not such 
a network of surface-roots as we find in all the hardy 
species of Gocos (of the G, australis type), in which 
almost all the roots run horizontal and are mostly found 
near the surface, while in the species of Phoenix they 
run downward. The large-growing species flower pro- 
fusely in the fall and winter, while the bushy species all 
flower during the spring months. In all the species of 
PhcBuix l^e male and female flowers are borne on diif er- 
ent individuals, and the various species flowering at the 
same time hybridize readily. h. Nehblwo. 

Phatnix in California. ^The undersigned now has 
growing in the ground the following species: P, Canar- 
iensUf daetylifera, reelinata, all large; eyeadifolia, 
farinifera, pumilay rupieola, tenuis, 2-4 ft. high ; 
ffaneeanaf Juhce, sylvestris and Zeylaniea, all in pots. 
Much confusion e^sts here, and few dare recognize 
more than the three first named. We have P. daetyl- 
ifera as high as 100 ft. Some specimens g^rown from 
seed saved from commercial dates have made 50 ft. of 
trunk in 30 years, while cn^hers of the same seeding 
have made but 8 ft. Either we have numerous hybrids 
here or else some species that no one knows. We have 
them in all shades of green and glaucous-green, all 
habits of growth, stiff and upright, pendulous and soft, 
narrow leaves and broad ones, slim-folded and wide- 
spreading, the latter like an inverted leaf of Jubma 
apectabilis. No one here has attempted to straighten 
them out. The only species easily recognized every- 
where and by every one is P, Canariensia, the gem of 
the genus. This is regarded by one eminent Calif omian 
nurseryman as a garden hybrid, but it always produces 
fertile seeds, and seedlings from it do not vary, which 
cannot be said of any other Phoenix here. Next in popu- 
larity comes P. rechnata; the others are onlv found in 
collections. P. daetylifera is seldom planted now, and 
few nurseries ever grow it. All species of Phoenix are 
hardy here as far as the writer knows. P, Canarienais 
is most easily removed from the ground, and the best 
time is Aug. and Sept., the hottest weather, as then they 
recuperate faster. The only other time to remove is in 
the early spring, before growth, and then if the weather 
turns cold it is risky. Ernest Bracnton. 

Phanix in the JVbrf^.— Although Phoenixes cannot be 
considered to be as decorative subjects as the Howeas 
aud Ghrysalidocarpusy they are among the hardiest of 
palms. For any unfavorable situation where any palm 
can be expected to thrive, recommend a Phoenix. Out- 
doors they endure the hottest sunshine without losing a 
particle of color, whether placed in jars, vases or beds. 
As house plants they are unequaled for resistance to 
neglect. They also bear the tying and untying and the 
crowding and wear and tear of public decorative work 
better than any other palms. The writer has a pair of 
specimens of Phctnix rupieola, which within the past 
six years have been packed and unpacked five hundred 
times; they have withstood excesHive heat and cold, 
gais and dust, and still stand to-day in the broad suu 
with their arching fronds perfect. The Date-palm is not 
quite so graceful. P, Leonensia or apinoaa is slightly 
stiffer than P. rtipieola^ but very handsome. Other 
kinds useful to the florist are P, Canarienaia, farinifera^ 
pumila and tenuia, (This paragraph has been adapted 
from an article in Scott's FloriHts' Manual which em- 
bodies the experience of Mr. Scott and of the under- 
signed. ) -VV. H. Taplin. 

INDXX. 

(VariotiB other namen will be foand in hortimltnral litera- 
ture, but the following comprise those known to the Ameri- 
can trade.) 



acanlts, 7. 
Anderaoni^ 1. 
Oanarieniiis, 9. 
eyeadifolia, 11. 
daetylifera. 11. 
ezcelfta, 11. 
farinifera, 4. 
Hanceana, 0. 
humili*. 6. 



JuhcB, 9. 
Leonmaia, 2. 
Loorierii, 6. 
maerocarim, 9. 
melanoearpat 2. 
paladosa, 3. 
pumila, 8. 
pusilla. 5. 
reelinata. 2. 



Rabelmii, 6. 
rupieola, 1. 
Seneffolensia, 2. 
apinoaa, 2. 
sylveatris, 10. 
tenuia, 9. 
Zanzibnrmaia, 2. 
Zeylanica, 5. 



A. Texture of Ifta. flaeeid 1. rapiooU 

▲A. Texture of Ifta, rigid. 

B. Arrangement of Ifta. H-ranked. 

c. Form of Ifta. lanceolate 2. reelinata 

cc. Form of Ifta, enaiform, with 

filiform tipa 3. palndoea 

BB. Arrangement of Ifta. 2^ or many- 
ranked. 
c. Poaition of Ifta. equidiatant. 

D. Color of Iva. dark green 4. larinifera 

DD. Color of Iva. light green 5. puilla 

oc. Poaition of Ifta. grouped or 
faaeieled. 
D. Stem bulbiform: Iva. short. 
E. X/fta. aeattered, irregularly 

faaeieled 6. hnmilli 

KB. Lfta. in nearly oppoaite 

faaeielea 7. aeanlis 

DD. Stem erect: Iva. long. 

E. Ifva. very alender 8. pumila 

9. Canaxienfie 
EE. Jjva, more robuat, 

F. Foliage glnbroua 10. ■ylyestriB 

FF. Foliage glaucoua 11. daetylifera 

1. rupieola, T. Anders. (P. Anderaoni, Hort. Cal- 
cutta ). Stem 15-20 ft. x8 in., solitary, slender, naked: 
Ivs. 10 ft., quite glabrous; petiole compressed; seg- 
ments 1^ ft., 2-ranked, not fascicled, flaccid, bright 
green. Sikkim, Himalaya. G.C. II. 8:45. F. 1887, p. 
165. i.n. 25:318. F.R. 1:143. A.Q. 13:141. A.F. 
4:569.— ** The numerous bright green decurved Ifts. all 
in one plane are peculiar to this beautiful species." A 
form with some of the Ifts. white is flgured in I.H 34:3. 

2. reelinita, Jaoq. {P. Leoninaiat Lodd. P. Senega 
Unaia, Van Houtte. P. spindsa, Schum. & Thorn. P. 
ZamibarSnsis, Hort.). Stem short (3-4 ft.): Ivs. 2- 
ranked, bright green, obliquely arcuate-recurved toward 
the apex; Ifts. rigid, approximate, strict, 12 in. long, 

1 in. wide, lanceolate, acuminate, pungent, the terminal 
9 in. long, slightly bifid, the lowest spinescent. Trop. 
and S.Africa. F. 1871, p. 135. A.F.4:568. A.G.13:141; 
14:410; 16:346. Gn. 39, p. 140.— P. me^anoedrpa, Naud., 
has black edible fruits, and was found in a garden at 
Nice. It is *^ supposed to be tkYKrietjotP.Senegalensis.^ 
B.H. 1894, pp. 493, 496, 497. 

3. iNdnddea, Roxb. Gregarious, subarboreous : trunks 
8-25 ft. high, 12-18 in. in diam., often reclining, annu- 
late: Ivs. 8-10 ft.; Ifts. 1-2 ft., opposite and alternate, 
2-ranked, ensiform, with filiform tips, whitish or mealy 
beneath ; petiole 3-5 ft. long, slender, scurfy, with many 
long spines; sheath fibrous : fr. black-purple. Seashore, 
tropical Asia. 

4. farinifera, Roxb. Shrubby: caudex at most 4 ft., 
thickly clothed with old leaf-sheaths: petiole with 1 or 

2 pairs of spines; Ifts. subopposite, 4-ranked, ensiform, 
rigid, pungent, dark green: fr. black. Ceylon and 
southern India.— *^ The caudex has a farinaceous pith** 
(Roxb.). ^The foliage is so spiny that it is impossible 
to walk through clumps of if (Steavenson). 

5. puBilla, Gaertn. {P. Zeyldniea, Hort.). Stem 10-U 
ft.: Ivs. rather short; Ifts. very many, subequidis tan t, 
7-10 in., spreading at right angles, 4-ranked, rigid, pun- 
gent, bright green. Ceylon. 

6. hlUnilis, Royle. Stems short, tufted, bulbiform, 
rarely elongated: Ivs. subglaucous; Ifts. scattered, in- 
terruptedlv fascicled. Very close to P. aeauliSf but 
distinguished by the very long - pedunded, fruiting 
spadix. Hilly districts of India. — Var. Haneeina, Becc. 
(P. ffaneed\iat Hort.), from China, is cultivated. 

Var. Lonridrii, Becc. {P. Bcebelenii, 0»Brien). Fig. 
1765. Lvs. 1 ft. long; Ifts. 5-7 in. long, shining, dark 
green, soft, curved, subglaucous, often approximate, 
mostly falcate, not spinous at the tip. Assam to Cochin 
China. G.M. 38:80. A.G. 15:201. G.C. III. 6:475; 
11:731. G.P. 3:273. 

7. aeatlif , Buch. Caudex bulbiform, 8-10 in. in diam., 
densely clothed with sheaths and bases of the petioles: 
lvs. 2-6 ft. ; Ifts. in subopposite fascicles, many-ranked, 
)^-lK ft. long, very rigid, somewhat glaucous, marginal 
nerve very strong; petiole 1 ft. or more, with many 
spines: fr. bright red to blue-block. India. 
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S. pamlla, Hart. Stem sleadEr, graeefnl. S-IO ft, ; Itb. 
10-16 ft. long, recurved, drvoping; Itta. 8-12 Id. lang. 
4-ranked. lit. 20, p. 173 (duscriptian). FIs. Farm. & 
Fr. Or. 1898;0T. 

9. OuuUbiIi, Hort. (P.Unuit, Vencb. F. Jiba, 
Webb). B«Bembiltig: P. dactulifera, but more sleoder 
and gr^u^e^ul ia all its partB: Ivs. more numeroui. Cb- 
n»ry lalandB. R.H. 18H«:181. Q.C. III. 15;405. V. 
19:51. Gn(f. 5:215. On. 57, p. 255. H.H. 1893, pp. 120, 
127.— Var. mMroeirpa la cult. In Florida. 

10. Ijlvtftrll, Roib. Stem iinlltary, stout. 2S-40 ft. 
bigb. eiothed nith peraisteul petiole bases: Iva. 10-15 
ft., glabrous; petiole spin?; segments 1-2 ft., faseicled, 
2-4-ranked. rigid, light Kreen. Very rloHB to P. daclyl- 
Uera and perhaps the origin of tbal plant. India. l.H. 
10:351, V. 16:101. F. 1872, p. 29. Gn. 54, p. 117, G.C. 
III. 10:105. -A hybrid of P. lylreslrii and CaHariea- 
tii aecared by R, H. Hart Is highly praised by Amerj- 
cau counaUseurH. 

11. (UotyUlsra, Unn. (P. cyeaditdlia. Hort.). Dats- 
PALM. Pig. I7M. Stem tall, erect: Ivs. Rlaucoua, 

strongly complicate, the lover l-raniied. the upper 2- 
ranked, irregniarly and remotely aggreeate: (r. cylin- 
drical-elliptical, 1-2 In. long. ArabU,N.Afr. R.H. 1893, 
p. I27.-Var. ez««lM la cult, in Florida. See Date. 

P. dum^H. Hort. Saul. 1»S. Of "dwarf habit." Seems 
nnknon to botanlsls.— P, sladea. enlt. b; H. Nehrllng, It a 

offered by Beasoner, but no doMriptlon I* 

dtriina. Praanmsblr latrodaced within n 

der ft Co.. St. Albana, Bng.-P. ipinuldio. ..<.... .=..,., .— . 

an otneure nama.—P. lomtnliin. cnlt. itj U. Nehrlloc. I* i 

obwnm name. JabbD O. SulTQ. 






(X%.) 

PH01ID6TA jQreek, (calc and cur.- the scales of the 
unopened raceme are said to recall the rattle of a 
snake). Orchidieea . A small genus containing about 
20 species, nallves of India, S. China and the Malay 
Archipelago. Mostly of the habit of Ccplogyne, with 

gle intemode. Fls. small, short- pedicel led. in slender 
racemes, each with a large bract; sepals and petals abort, 
broad; labellum excavated or sac-like : column very 
short, winged around the top. For cultivation, use 
strong, light, rich potting material, broken pots, old dry 
cow manure, plenty of drainage. Do net allow to be- 
come very dry. Temperature, SS-^S". 

imbrleita. Linill. Pseudnbulbs oblong sulcate: Ivs. 
oblong- lanceolate, plicate, 6-12 Id. long: raceme long- 



peduDcled, 3-8 in. long: lis. small, rather crowded on 
tbe raceme, white or yellowish, with a shade of violet. 
Feb.-M«y. lodia. B.R. 14:1213: 21:1777. L.B.C. 
20:1934. 

Cbintuia, LIndl. A small creeping epiphyte. Psen- 
dobulbs cespitose, 1-2-lvd.; Ivs. oblonR-undulate, aca- 
minate. fls greenish white, in drooping racemes Dot 
more than 2-3 In. long; sepals ovale: petals linear; la. 

'ed.-This plant has long been 

rawings. 

s and Heinrich Hasselbbi^h. 

FHOBAStHDBOR QftrttMiu, Nutt., Is the Mistletoe 

of eastern Nonb America. Fig. 1766. It ia paraiilic un 
deciduous trees, aa far north as Kew Jersey and south- 
ern Indiana and extending suutliwards to Florida and 
Texas. F.R. 3:590. It makes dense bunches 1-3 ft. 
across, nith thick oval or obovste yellowish green ever- 
green Ivs, The forking twigs are terete, and break 
easily at the base. The Hs. are dioecious, home In very 
short spikes or catkins: berries amber-white, globular. 
smsll. The plant Is collected for (.'hristmas greens (see 
Grtrnt, Chritlnaa). The Old World Mistletoe Is Vis- 



PHOBKIUII (Qreek. phormon. basket; referrlDg to 
one useto which thisflber plant Isputi. Liliieea. Naw 
Zealand Fi.ak. The New Zealand Flax, Pkomi'iiui 
Iniai, is a tender herbaceous plant, 3-0 ft. high, wilb a 
tufi of 2-raaked. snard-shaped Iva. and panicles of 0- 
lobed fls. varying from red to orange. It is a choice 
plant for conservatory decuratlon and for subtropical 
bedding. It is a very formal plant. Its lines being 
strong, stately and rather stiff, — perhaps too much so in 
immature specimens. Tbe genus is easily disilngiiished 

perianth with a top-shaped tube, and the anmco-bat 
inenrved segments loosely connlvenl above. Phomiiuro 
belongs to the tribe of vblch the day-lilies (Hemero- 
eallis and Funkial are representatives in the northern 
hemisphere and the poker plants (Kniphofla) in ibe 
southern, Its nearest ally being the Australian Bland- 
fordia with fls. ot similar colors but pendulous and with 
stamens afnxed at the middle of the tube instead of at 
the apex, as in Phormium. Phormluma have a short, 
thick rhliome and cluslers of thickened Sbrous roots. 
There are thr«e apecles, all from New Zealand. The 
common species. P. Itnax, is tbe tallest plant and gen- 
erally has redder Hs. than P. (7o»ftianiim. The rarr^I 
species. P. ITonkeri (not in trade), differs in having 
Ivs. which bend back until they reach the ground. 

Phorralums are perhaps too slow ot propagation to be 
ranked among the few most popular plants for subtropi- 
cal bedding, but they are esteemed choice subjects by con- 
noisseors. They are a prominent feature of many fine 
eatablisbments In California. When Phormiums are to 
be prop, by division O. W. Oliver recommends that they 
be planted outdoors In very sandy soil during May and 
divided during September. \r, {y_ 

For certain combinations and in places where it can 
have plenty of moisture Phamium teitai is a valuable 
plant, having a very distinct and unusual cbaracter all 
Its own. The type Is easier ot cultivation tban the 
variegated hinds. Much better results can be obtained 
by raising the typical form from seeds tban by division. 
Seed aown In Feb. and grown on rapidly will make guocl 
plants for liedding purposes the spring of the following 
year. The seedlingn maybe either planted out or gniKn 
in pots; in the latter case give a rich compost and 
plenty of water after the plants have taken hold. Will, 
good treatment one mty expect at the end of a year and 
a half a well-fumlabed specimen 3-3S ft. high In a 
6-ln. pot. If one cnn afford room In a warm bouse, '<< 
much the better. The variegated forma require partial 



J. F. CowiLi- 



shade and even moist 

A. Lri. t-3 in. inidf. iplii at aptx. 
ttaaz, Linn. New Zealand Flax. Fig. 1707. Ro- 
bust; Ivs. attainink' 4 ft. or more, 2-3 In. wide, dail 
gn'cn, margin and keel bright red or brownish: scape 
5-7 ft. high, much overtopping tbe Ivs.: fla. typically 
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PHORMltJH 

scarlet, bat in natural torms varying almost to pnre 
yellow; perianth 18-21 lines long. B.M. 3199. Gn. GO, 
p. 369. A.P. 13;748. E.H. 1818;5. V. 13:340. On. 20, 

639T. — Var. atitiimrpiuenm bas reddiBli purple foliage. 
.H. 1ST7, p. 389. Var, KtropnrpArenin Tuissitnm is 
alleged to be a "veritable tountaiD of white, purple and 
rose color." Var. nlKro-plotam |iV. purpureum ni'frro- 
IimiiofMin, Hort. SftuII). Lva. depp green, with a nar- 
row margin of blockish purple, which becomes broader 
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1- or 2-seeded pome. Closely allied lo the Aria group of 
Sorbus and oaly distinguished by the lop of the tc. 
being rounded and hallow. 

A. Jiiit, dieiduOHi: fla. in carymbt. 

vUIisa. DC. (F. varidbiiit, Hemsl. Ponrthiaa 

villdaa, Decne. Sdrbua (ertnindlf*, Hort.). Upright 

Bhrub, to 15 ft., with slender spreading or upright 

branches : Ivs. ahort-petloled, broaiily obovate to oblong, 

=„.„ : — .„^ sharply aerrale, dark green and 

'-'H pubescent beneath when 






, l^i-3 In. long: lis. wl^ii 
glabrous or villous corymbs terminal on short lateral 
branchlets; peduncles warty: fr. about K In. long, 
bright scarlet. June. Japan, China. Q.P. I:e7.-A 
very variable species. Var. Ibvll, Rehd. {P. lavii, 
DC. Pourlhiaa argiita, Hort.), has narrower Its., only 
sparingly pubescent when young and soon fclabrons, 
glabrous inflorescences and somewhat Isrirer fr. Q.F. 
4:377. 
AA. Lva. evirgrten, glabrvui; fla. in large panides 
MTTdUU, LIndl. (P. gtdbra, var. Cliinimii, Maxim, 
Oraarffiu glibra, Sims, not Thunb.). Shrub, to 20 ft.: 
Ivs. with petioles about I -In. long, oblong, usually 



17fi?. Phormlum teiuu. 

and more distinct towards the base, making in mature 
plants a slgsag line which outlines the 2-rBiiked habit 
of the Iva. Var, Tailsg&tnin has flh. strmeJ creamy 
yellow and white. R.H. IBTS, p. 86. Var. TeitehUnnm 
(var. fiitchii and P. yfitehidnum, Hort.) has broad 
creamy white stripes on a light green ground. A. F. 5:39. 
The type and varieties all have the red margin and the 
variegated forms are all smaller than the type. 

AA. Lv>. '/i-ia in. aide, icarcely iplil at aptr. 
CMkUnam, Le Jolls. A smaller plant: Ivs. 2-3 ft. 
long: scape 3-6 ft. high: perianth 12-15 lines long, yet- 
lower than the aliove, Var. TarisK^tom has yellowish 
white stripes. F.M. 1874:112. W. H. 



. May^uly. China. B.M. 

._■_! .. jjj Washington. 

Klibra, Mailm. (Cralagut f libra, Tbunb.). Shmb, 
to 8 ft. : Ive. on about J^-in. long petioles, elliptic or 

a'^iln'^rosi;' 
July. China, Ja[ 

arlratlUlU, Llndl. {Eeterom?let arbulifblia. Roem. 
Crat'igHt arbHtifilia, A'tt,\. ToYON. Toli^n. Shrub or 
amall tree, to 20 ft. ; young branches and Inflorescences 
usually tomentulosei Ivs. oblong to oblong-lanceolate, 
acute at both ends, sharply serrate, shining above, Z-4 
in. long: fls. white, In 2-5-ln. broad panicles; stamens 
10 : fr. bright red, % in. across. June, July. Calif. 
^.S. 3:193. B.R. 6:491. -Called Christmas Berry in 
Calif., where the fruits are much used for Christmas 
decoratioD. 

P. omiMa, WbII, (PonrthlMBT^nU. Decne,). aoselj- allied 



Fi 



PHOBFH&TE. This word is often used by far 
1 Bvnonymous with eomnierciul fertilisers. Coi 
lly, Firlilizera and Jtanurel. 



PHOTlniA (Greek, pMoltinot, shining^ allndlngto the 
shining foliage). Inclading^O'eforonielci and Fourttiian, 
Bofieta, tribe Pimta. Ornamental evergreen or de- 
ciduous shrubs, with alternate, usually serrate Ivs., 
white fls. in sometimes veiy large corymbs, and very dec- 
orative red or scarlet fr. The evergreen species are ten- 
der In N, Eng., and bear only a few degrees of frost; but 
the deciduous P, villoia is hardy as far north as Massa- 
chuaetta, and is very conspicuous in fall by the acarlet 
tall coloring of the foliage and afterwards by the 
numerous scarlet fruits, which retain their bright color 
until midwinter and are not eaten by birds. Of the 
evergreen species, P. arbutifolia, which Is very similar 
to P. xrrwlufaandalsotoP.frJatra, la thebest known; 
it Is a very striking object in winter, with Its large 
clnst^ra of bright red fr. ripening In December and 
contrasting well with the glossy dark green foliage. 
The Photinias are not very particular as to soil, but 
thrive best In a rather light, sandy loam, and the de- 
ciduous ones prefer sunny positions. Prop, by seeds 
or by cuttings ot half-ripened wood under glass and 
by layers; also by grafting on hawthorn or quince. 
About 20 species distributod from Japan and China to 
India and Java, 2 species in Calif, and Hei. Shrubs, 
rarely small trees with stipulate Iva. : fls. in corymbs or 
short panicles; petals 5, orbicular; stamens 10-20; 
styles 2, rarely 3 or 4, connate at the base: fr, a small 



(lltpMoi, Nichols., In El 
Eriobotr^a Japonlca. 



nnlrj,- 



(■a, Llndl., a Himalayan 

P, J^ap<ini«. Nichols.— 

Alfbed Rbudeb. 



PH0T08EAPHT, HOBTICITLTinUL. Plate XXIX. 
As a means ot description and of record, photography 
is of great importance to bortlculture in all Its branches. 
A reference to magaslnea and to trade catalogues of the 
day shows a growing use of the "half-tone" engraving 
proeesa; and these engravings are merely photographs 
transferred to a copper plate, ami by means of minute 
chemically -etched dots given a printing surface for the 
typographic press. Many other illustrations — notably 
many in this Cyclopedia — are adapted from or drawn 
directly from photographs, being then engraved by an- 
other photographic etching process on hard tine. To a 
limited extent, photographs are also printed on the pre- 
pared surface ot boiwood blocks, and used in lieu of a 
drawing as a sketch for the wood-engraver. 

Every experiment station and agricultural college 
finds In pbotiigrapby an indispensable adjunct both to 
Its records and to its descriptive work. For the botanist. 
photography provides both an uniquely accurate meana 
of recording plant details, and ot portraying the appear- 
ance of the growlnj;; plant In Its habitat, A photographlo 
herbarium represents the living plant more adequately 
than the usual dried specimens. Some of the larger 
nursery and seed establiebments are also coming to 
maintain photographic equipments, in order that they 
may readily preserve views of the varieties which It 
is desired to advertise. In horticultural Jonmallsm 
photography la ot prime Importance. In advanced 
collegiate Institutions and at the meetings of various 
progressive horticultural societies and instltutea, the 
presentation of pbotograpbs by means of the stereopti- 



1314 



PHOTOGRAPHY 



PHOTOGRAPHY 



eon is found to be of enormous advantage, and the teach- 
ing or entertainment is made more efficient through this 
means. Therefore, all branches of horticultural activity 
are concerned with photography, and the progressive 
instructor dealing with horticultural problems in an 
educational institution, or handling the government's 
money in the experiment station work, must be able 
to practice photography with a fair degree of profi- 
ciency, if he is to accomplish the best results. 

As Horticultural Photography differs essentially from 
the line of work in which the ordinary portrait photog- 
rapher is engaged, some special skill and certain items 
of equipment are desirable for the tradesman, or experi- 
menter, or teacher who wants to make his illustration 
effective. Those who deal, as does the writer, with many 
photographs from many ^artists,** come to know and 
abhor the thoroughly inadequate work of the ordinary 
professional, who is fitted both as to equipment fuid skiU 
only for the picturing of the human face and form. Not 
once in twenty times does satisfactory and efficient horti- 
cultural photographic work come from the professional; 
and, therefore, the horticultural instructor or tradesman 
is best served by taking up photography in an indepen- 
dent manner. 

^pparafii«.— For views outdoors of trees, plants, etc., 
any view camera of the regulation or of the *^ folding " 
type will answer, though, as it is often desirable to 
obtain relatively large details of fruits or flowers or 
plants in situt a bellows of more than the usual focal ca- 
pacity or length is preferred. The modem "long-focus " 
cameras are suitable, and the size most used by horti- 
culturists is that taking a plate 5x7 inches in dimen- 
sions. For such size a rectilinear lens with a focal length 
of seven or eight inches is advisable; and if one of the 
two lenses forming the combination is available as an 
objective of about double the focal length of the com- 
bination, and the camera is provided with a bellows 
which draws out several inches beyond the focal length 
of this single lens, much facility in operation is provided. 
Any of the modem high-class view lenses are suitable, 
and those of the anastigmatic type, which are not only 
rectilinear but also render views in a flat and correct 
perspective, are preferable. It need not be assumed, 
however, that the very highest grade lens is essential, 
for in the hands of a thoughtful and reasonably skilful 
operator, an ordinary rectilinear lens, costing, for the 
size mentioned, but $15 or $20, will often do satisfactory 
work. Whatever lens is used, it should be fitted into 
a quick -working shutter, as outdoor exposures, with 
modem rapid plates, must be made in small fractions 
of a second. The shutter, it may be explained to the 
unacquainted reader, is merely a convenient device for 
opening and closing the lens to the light for the inter- 
val of time desired by the photographer. 

As there is frequent misconception of the work done 
by a lens, and as even lens-makers sometimes give 
faulty advice as to the proper objectives for any specified 
uses, it may not be amiss to suggest to the inquiring 
horticultural photog^rapher an investigation on his own 
account. Photo-Miniature No. 1, "Modem Lenses," is 
a brief, clear and concise statement of the principles, 
properties and construction of lenses, which may be 
consulted to advantage. The focal leng^th of any lens, 
in connection with the size of the plate upon which it is 
to be used, determines the angle and amount of view in- 
cluded. The human eye is a lens of about 16 inches 
focal length, and to have a photograph render perspec- 
tive as seen by the average eye, an objective of the 
same focal length is required. Thus, on a 5x7 plate, a 
lens of 8 inches focal length will include twice as much 
in the view, and show it in half the size as seen by the 
eye. This forced perspective is sometimes desirable 
and sometimes unpleasant. If the 8-inch lens is com- 
posed of two elements on what is known as the symmet- 
rical plan, the rear element may usually be used alone 
(by screwing out the front lens), and it will have ap- 
proximately double the focus of the combination. This 
will give about the perspective seen by the human eye, 
and will need to be used in connection with a bellows 
of at least the same length or "draw " as the focal length 
of the lens. Some of the high-grade lenses are now 
made on what is temied the "convertible " plan, each of 
the two elements being of a different focal length. Thus 



a certain lens which as a whole is of 7K inches focus, 
includes one element of 12 inches focus and one element 
of 18 inches focus. Either of these single lenses, or the 
combination, mav be used separately, so that from a 

?:iven position three views, including proportions dif- 
ering as 5, 8, and 12, may be made. 

To photograph an object in natural size, the double lens 
is preferable. If the lens be of 8 inches focus, it will give 
natural size when placed equidistant between the object 
and the ground -glass focusing-screen of the camera, at 
double its focal length. Thus the bellows would need 
to be drawn out so as to have 16 inches between the 
ground glass and the lens, while the object to be photo- 
graphed should be maintained in position 16 inches 
from the lens. 

A tripod, capable of adjustment as to height, and of 
sufficient rigidity to sustain the camera in a moderately 
high wind, is easily obtained. The cheaper forms are 
fairly efficient, but the photog^rapher who has much 
traveling to do finds it preferable to obtain one of the 
more expensive and carefully fitted tyi>es, which fold 
into a smaller compass. 

For indoor work, including the making of photographs 
of fruits, flowers or plants in large detail, a special 
form of camera-stand is very desirable. One arranged 
so that the cMnera may be maintained in an inclined or 
nearly vertical plane, while the object to be photographed 
rests on a plate-glass exposing stand in front of ^e lens, 
gives great facility and ease of operation, and does away 
with many difficulties of illumination. A few experiment 
stations possess devices of this kind. A form which has 
been found exceedingly satisfactory in practice is de- 
scribed in No. 13 of the Photo-Miniature, "Photographing 
Flowers and Trees," and is here reprinted by permission 
in Figs. 1768 and 1769, showing the camera-stand both 
as arranged for horizontal and for vertical work. In 
operation with this device, the flower, fruit or plant to be 
photographed is laid upon the plate-glass stand, and the 
camera, fastened bv its tripod screw upon a movable 
bed, is moved backward or forward as a whole, or 
through its bellows, until the desired size and focus 
are obtained. The background may be varied to any 
extent desired by cardboards or cloths placed below 
or back of the plate-glass stand, out of focus. The 
camera-stand is mounted on casters, so that it may 
be readily moved about to secure the most favorable 
lighting. Objects which can best be handled on a hori- 
zontal plane may be disposed somewhat as shown in 
Fig. 1768. For work of this sort a north side-light is 
found vastly preferable to the conventional sky-light. A 
greater mistake in the equipment of a studio for hor- 
ticultural work could not be made than to provide the 
sky-light deemed essential by old-fashioned prof essional 
photographers, although now happily abandoned by the 
more progressive workers for a "single-slant" light, 
which gives far better results. There should be pro- 
vided in the work-room of the horticultural photog- 
rapher several good reflecting surfaces, so that the side 
of the object opposite the main source of light may be 
properly illuminated. 

Plates and color-values,— Aa practically all Horticul- 
tural Photography has to do with the tints of growing 
things, the well-known color inaccuracv of the ordinary 
dry-plate is a serious disadvantage. The ordinary plate 
responds most actively to the rays at the blue end of 
the spectrum, and is very sluggish in taking an im- 
pression from green, yellow and red, the latter color, 
indeed, being rendered practically the same as black. 
Yellow, which in actual color value is on a par with 
light blue, and only a few shades less intense than 
white, is rendered by the ordinary plate as a dark color, 
as all operators who have photographed yellow roses, 
yellow apples, yellow plums, and the like, will have ob- 
served. Foi*tunately, there are available photographic 
plates, known as isochromatic or orthochromatic plates, 
which, to a certain extent, correct these difficulties, and 
the skilful operator may, by the use of the proper plate 
and in some cases a suitable ray-filter, give approxi- 
mately correct values to all the colors of tibe spectram. 
For all ordinary horticultural uses, where blue and yel- 
low are not found in the same subject, the isochromatic 
plate of the most rapid speed is satisfactory. It gives 
yellow its proper value, at the same time improving the 
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renderiDg o( ths green follsgo and sHghtly inere«alng 
the truth of icpreseDUitlou in pink, Uveoder, and the 
lighter red shades, it Is very much tietter, then, for the 
photographer who b»» to do with horticultural mork to 

fur k11 his work. If he hu t, «ub]ect including blue 
flowers, the especial activity of the blue rayn. which 
olherwlBe would render the photographic im press ion as 
intense fts if the object was white, can be restrained hy 
a aaitable ray-filter, which la applied In front of the lena. 
This ray -niter la either a glus cell filled with a one per 
cent BoIutloD of potassium bichromate, or a piece ot 
plane oplleal glass covered with a Builably stained eol- 
lodlon film sealed with another optical glass and pro- 
vided with a oonvenicnt mounting for slipping on the 
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of the isochromatio plate as compared with the ordi- 
nary plate in photogrephmg yellow tullpi.) Halation Is 
caused by the reflection of brilliantly lighted objects 
from the back of the glass plate carrying the sensltlra 
emulsion. Light possenses enomiuus Telocity, and 
there is a constant and almost inconcplvably rapid play 
back and forth between the two surfaces of the glas" 
plate, which is covered only on its fBC<^ by the sensitive 
photographic emulsion. This results In * thickening of 
all the finer lines which should be rendered In the posi- 
tive as white. It is best counteracted by "backing" the 
plate with a composlllon which will absorb all the rays 
of light that pass through the eraulHion on the face. 



I. AdJiHtablai 



miiiHi 



a heavily loaded peach tree, for Instance, the aeeentua- 
tloQ of the yellow, brought about by the use of the ray- 
fllter, will give a needed slight exaggeration ot color 
Talae to the fruit, which, under treatment by au ordinary 

Slate, will be almost indistinguishable from the mass of 
>llage. With the ray -filter the exposure required is 
Kccically trebled. In this Cyclopedia, advantage has 
n lalien of Isochromatla plates In photographing 
some o( the subjects. The camatlona, Plate IV, Vol. I, 
show a variety of shades properly rendered by the 
means Indicated. The dahlia, Plate IX, shows the 
rendering of dark red shades In connection with green 
foliage by tlie isochromatio plate. The persimmon 
plate (XXVIII) In this volume also shows orange, yel- 
low and red h-ults as properly rendered under this 
Isochromatic handling, and the oranges (Plate XXIII), 
Including fruits from the light lemon-yellow Pom ' 



thed. 



the usefui- 



, te suggested. 
A dlfflculty known In photographic practice as Aala- 
tlon must also be counteracted If the fine detail of sub- 

Sets Involving much light Is to be preserved. Plate 
XIX shows a milkweed pod, first as photographed with 
 plain Isoehrematie plate and second as photographed 
with the same plate, treated so as to eliminate halation. 
(The two lower figures on the same plate show the value 



Any dark substance which can be brought Into absolute 
optical contact with the poalerlor snrfoce of the glass 
plate win answer, but ihe most efflclent backing la 
provided by an alcoholic solution of soap, to which has 
been added a mixture o( erythrosln and aurin, two red 
aniline pigments having high absorptive powers. This 
coatlug is easily applied, and easily removed before 
development; and Uie writer In bis practice ot Horti- 
cultural Photography nses isoebromatlo plates backed 
with this dyed soap-aolutlon for ail Important work. 

Even with the aid of the isochromatic plate and the 
ray-filler the photography of shades ot red Is difficult, 
because of Ihe lack of actinic or chemical quality In tbe 
red rays of the spectrum. In practice It is found neces- 
sary to give a very much prolonged exposure to objects 
containing red. and then to restrain the overeiposnre 
upon development by means of a suitably compounded 
developing solution. Details regarding this are out of 
place here, but may be obtained from the works cited at 
the end ot this sketch. 

Lantem-ilidei.—A tew words may be added concern- 
ing the production of lantern -slides, now of the greaicst 



ive on glass, and therefore ia made trora a 
It Is made preferably on a special plate, 
ir than the regular photographic dry-plate, b 
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coated with a silver chloride rather than a silver bromide 
emulsion. The slide is usually faced with a paper mask, 
so as to include only the desired portions of the picture, 
and protected by a cover glass. Negatives of any size 
may be used if a suitable arrangement is provided for 
reduction. This can readily be arranged by an adapta- 
tion of the camera-stand illustrated in Fig. 176S. A pair 
of light bars are added, running from the top of the 
plate-glass frame to a support at the other end of 
the stand, and a piece of heavy* muslin or light canvas 
thrown over this serves to exclude the excess of light. 
A ground-glass frame is added back of the plate-glass, 
which latter is removed to give place to a turn-table 
arrangement, made to take and hold negatives of vari- 
ous sizes. In practice, the ground glass end is turned 
toward the strong light, the negative to be used is ad- 
justed in the turn-table, and the image focused in the 
camera as usual. The 5x7 size largely used by hor- 
ticulturists is in just the right proportion for the 
ordinary lantern plate of American practice, which is 
li% X 4 inches. Slides may also be made by contact, if 
the negative to be used is of suitable size. The familiar 
4x5, 3K X 3>^ and 3^x4^ hand -camera films are often 
HO used, being placed in contact with a lantern plate in 
an ordinary printing frame, and given a short exposure 
to an artificial light. Such slides are seldom of good 
quality. If it is required to make lantern-slides from 
diagrams, engravings or any positive material, a nega- 
tive must be first prepared, for making which the verti- 
cal position of the camera stand (Fig. 1769) is very 
convenient. 

In making lantern-slides, it is important to learn the 
proper exposure, for errors in exposure cannot be cor- 
rected in development to any great extent. The careful 
worker will expose several plates upon the same subject, 
give all the same development, and act upon the ex- 
perience thus gained. 

The only work treating specifically of the photography 
of flowers and trees is a previously mentioned mono- 
graph in The Photo-Miniature, No. 13, published by 
Tennant & Ward, New York. In the same series of 
monographs is an excellent treatise on the production 
of lantern-slides (No. 9), and another on modem lenses 
(No. 1), previously cited, j. Horace McFarland. 

PHOTOSYITTHESIS. The' term Photosynthesis is 
derived from Greek words signifying "light" and "put- 
ting together." It is applied to that process by means 
of which, under ordinary circumstances, green plants 
build up organic or carbon - containing compounds. 
Carbon is the element which as a rule denotes organic 
substance. It is an essential constituent of the cell 
wall, or fiber, and of the protoplasm; likewise of starch 
and of sugar. Green plants manufacture practically all 
of the organic matter which may eventually furnish 
food for plants and animals, so that all life is ulti- 
mately dependent upon them. 

Ordinary air contains only about .04 per cent of car- 
bon dioxid ; yet the green plant as a rule obtiuns all of 
its carbon from the air. Chlorophyll and light are abso- 
lutely essential in order that organic substance may be 
manufactured. Chlorophyll, the substance which gives 
the green color to leaf and branch, usually occurs in defi- 
nite plasmic bodies, which are commonly oval in form. 
These chlorophyll bodies absorb radiant light and thus 
obtain energy or power to work. This energy cannot be 
obtained by the common plant in any other way, as by 
the absorption of radiant heat from a stove. The cell 
sap absorbs the carbon dioxid which has diffused into 
the leaf (see Physiology of Plants ), and the energy 
obtained from light works upon the molecules of carbon 
dioxid (COa) and water (HjO) of the cell sap in such 
a way that these molecules are rearranged and united. 
A molecule of some simple carbohydrate, perhaps 
formaldehyde (CHjO), is formed; and some of these 
molecules are perhaps immediately condensed to sugar 
(CeHitOe). In this process more oxygen is supplied 
by the water and carbon dioxid than can enter into the 
organic product, and this surplus oxygen is thrown off. 
This whole process is called photosynthesis. 

An accumulation of sugar in the leaf would hinder the 
further manufacture of this product and much of the 
su^ar formed is, indeed, immediately diffused to other 



cells. The leaf assimilates very rapidly in sunlight, 
and the surplus sugar formed is changed to starch, an 
insoluble product. This starch is usually removed from 
the leaf at night. In some way potassium salts seem to 
be necessary in the first manufacture of sugar, perhaps 
aiding in the condensation changes. 

It is probable that no plant containing chlorophyll in 
genetic connection with its protoplast remains long 
entirely inactive in assimilation, when illuminated. 
The red end of the spectrum embraces the colors which 
are principally concerned in the activity of the chloro- 
phyll function. Photosynthesis is most rapid under 
those conditions of temperature and food supply which 
best stimulate growth. The process is more rapid, how- 
ever, when the amount of carbon dioxid in the air is 
slightly increased. The presence of other coloring mat- 
ters, such as brown and red, in the assimilating organs 
does not mean that chlorophyll is absent, and that other 
substances may replace it. Chlorophyll may be present 
but veiled by a more prominent color. It is improbable 
that any other coloring matter besides chlorophyll and 
a related substance, etiolin, is effective in carbon dioxid 
assimilation. 

Photosynthesis may be inhibited by too intense light, 
by extremes of temperature, and by deleterious chemical 
agents. It ceases immediately in darkness, and is very 
feeble in weak light. 

The results of photosynthetic activity may be noted 
in this way: An active branch of elodea or other pond 
weed may be kept in a vessel of water in the dark until 
it shows no starch with the iodine test. The branch is 
then placed in spring water, which contains consider- 
able air. On placing the experiment in sunlight, 
bubbles of oxygen will immediately be given off. This 
indicates that photosynthesis is active; and after a time 
starch may be found in the leaves. 3, -^^ Duooar. 

FHBAGMtTES (Greek, growing in hedges, which, 
however, does not apply to this grass). OraniiHe€e, 
Species 3, one in tropical Asia, one in South America, 
and one, our species, cosmopolitan. Tall and stout per- 
ennial reed grasses with long running rootstocks and 
terminal panicles with aspect of Arundo. Spikelets 
3-7-fld. Differs from Arundo chiefly in having the low- 
est fls. staminate, the flowering glume sharp-pointed 
but not bifld, and the hairs of the spikelet confined to 
the rachilia. 

commtmiB, Trin. Common Reed. Culm usually 8-12 ft. 
high : Ivs. 2 in. wide. Marshes and along edges of ponds. 
The ornamental feathery drooping panicles appear in 
late summer or autumn. Gn. 31, p. 33. 

A. S. Hitchcock. 

FHB'dCA (one of the many names which Linnieus 
never explained). Verbendceof. A genus of one species, 
a hardy, perennial herb of little horticultural value. It 
has slender branches, coarsely toothed ovate Ivs. and 
small purplish or rose-colored opposite fls. borne in 
long, slender terminal spikes. It seems to have been 
rarely cult, in Europe and is offered by one American 
dealer in native plants. 

Phryma is an outlying member of the Verbena family, 
and is by some authors made the sole example of a 
family of its own. This is because its ovary is 1-celled, 
while the rest of the VerbenaceaB, as a rule, have a 2- 
or 4-celled ovary. There is some evidence for regarding 
it as a 2-celled verbenaceous plant in which only half of 
the ovary develops. This plant has the inflorescence of 
the Verbena tribe and the habit of Priva. Generic char- 
acters are: ovule solitary, erect, orthotropous, lat«rally 
affixed at the base: seed without albnmen; cotyledons 
convolute ; radicle superior. 

Leptost&chya, Linn. Lopseed. Height 2-3 ft.: Ivs. 
3-5 in. long, thin, the lower long-stalked: fls. at first 
erect, soon spreading and the calyx in fruit closed and 
abruptly reflexed against the axis of the spike, the teeth 
long, slender and hooked at the tip. June-Aug. Com- 
mon in moist and open woods, Canada to Minn., South 
to Fla. and Kans. B.B. 3:205. 

PHB'^^NITTX (from Greek word for toad, because the 
plant inhabits marshes ) . Scitamindcete, About 20 herbs 
of the Old World tropics with creeping rootstocks and 
large oblong showy radical leaves. The genus is closely 
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allied to Calathes sad Martnui and is often eonfQsed 
vltb them. The HarantM are New World plants with 1 
seed-bearing locnie In the fruit, whereas Valalhea and 

PhrTnium uaiially have 3 seed-bearing IocuIuh. In Cala- 



thea 



sing directly fi 



teral from the 



EOme; in Phrynium, cne cm 

sheathlQK petiole. In Calalhei 

ally alender; In Phrydium It ia usually short. Phr>-- 

niums are grown the same as Calutheas and Maranlas 

(which see). It Is probable that there are no true Pbry- 

niums la the Amer. trade. P. TarltB&tim, N. E. Brown, 



thf 



These plant 



e or denticulate: fix. crowded I 
■hort-peduncLed head, rosy, about Kin. across; petals 
6, rarely 3; stamens 8, rarely 6: ovury 4-rvlled, rarely 
3-eelled: capsule lop-sbaped, 4-TnlTei!. The nearest 
ally in cult, is Sonerlla, which ordinarily has 3 stamens, 

' Pkgllnsalliii roliiHdifolia belongs to the same family 
as the better known Sphirro^tlM InliMia and Cyatio- 
phyllum ipeelabilt. It somewhat resembles the former 
in general appearance. A tew plants o( it were given a 
tett oatslde during the summer at Washington. O.C, 
in 1S99, in a position partly shaded from the sun. 
They behared well, and in such a situation, where 
the surface of the soil is covered with some low-grow- 
Ing plant, as Hydrocotyle or Lysimscbla, to keep the 
sun from the roots, it may become a valuable feature 
for outdoor decoration. But for indoors. It may be used 
as a subitltnte for the more gaoiiy-leared Sphierogyne. 
a' It succeeds in an atmosphere in which the majority of 
greenhouse plants can be grown. Propagation for small 
plants is by the leaf, the petiole of which Is inserted In 
eand. the hiade lying Hat on the surface, and the rlb^ 
severed in several places. Prom the cut parts nearest 
the petiole, numerous small growths are made; these 
may be potted when an Inch or so high. For making 



specimen plants quickly, old snhjeets wbleb have been 
encouraged to branch may be cut np. and the pieces 

very quickly."— Oliver's "Plant Culture." 

rotOndUolU, Blume. Stem rootlngat Intervals, 4-slded, 
dark purple: Vvs.Bin. or more ^l'| i% in., roundish ovate, 
abruptly acuminate, denticulate; floral parts In 3's at 
4's. Sumatra. B.M. 6282. ^l. M. 



species of 



re marked with cream-white 
or while stripes ami bands. l.H. 33;606. P.H. 3:469. 
at. 46, p. 5H1. J.H. III. 28:ST. It is a worthy plant, 

see Calatkea iximea. l. H. B. 

FHTOtLinS (flight and lun, l>ecau 

love the sbadol. tlerophalariieea , 
south African shrubH, une of which Is In the trade. 
The flowers are long and tubular, not unlike those of a 
Peatstemon In looks, scarlet, with ezserted stamens in 
2 pairs, and a long, fliifonn declined style: fr. a many- 
seeded capsule. The Ivs. are opposite and petiolate, 



I, Meyer. Capb Pdchsta. Fig. 1770. Erect, 
becoming woody at the base, glabrous, the stem with 4 
angles or narrow wings: Ivs. ovate, rounded at thebsse, 
Arm and veiny, bluntly small-toothed : fis. slender, i In. 
long, somewhat curved, 2-tlpp«d, purple -scarlet, 1-4 
together on the ends of straight- spreading peduncles, 
drooping. Cape of Good Hope. R.H. 1857, p. B99; 1886. 
p. 473. B.H. 4881. F.S. 11:1111. -A fine subabrub 
blooming in summer and hardy in protected places as 
far north as Philadelphia. In the North It Is lately 
liecomlng known as a greenbouse plant. It is excellent 
for planting out, enduring heat and dry weather as well 
as geraniums, or even better. It is propagated by seeds 
and also by cuttings. The cuttings may be Uken from 
the late fall shoots of outdoor plants. Pbygeliua la a 
showy plant, deserving to be better known, l, h_ 3_ 

FHTLL&Q&THIS (droek. divint lean. MflaMto- 
mlirco. Four species of herbs from the Malay Archi- 
pelago belonging to a family noted for its numerous 
store foliage plants. The Ivs. of P. rotundiMla are 
praised for their colors, both above and below, their 
venation, their plaited character, and their strong shad- 
ows and reflected lights. The Ivs. are glossy green 

purple: beneath they are a rich ropoery red, with tbe 
prominent nerves of a brighter en iir. Aliout 10 strong 
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loai. (X M). 

FHTLLAHTHQ8(Greek,;>KvIIoH, leaf, safKaf, flower; 
because (he flowers are apparently borne on leaves). 
SHphorbiieta. Herbs or sbrubs, without milky Juice; 
Ivs. small, alternate, entire, usually In 2 lateral rows on 
the small brancblets which then appear like pinnate 
Ivs.: its. aiillary, apetalous. monceclons or dlcpclons, 
the stamlnate in small clui'ters without a rudimentary 
pistil, pi-lillate solitary; sepals 4-0, separate from the 
disk, Imbricated; stamens 2-6 or more, usually 3; cap- 
sule with 3 to many 2-8Beded cells, often fleshy; embryo 
large: cotyledons broad. 

More than 400 species, mostly in tropical regions. A 
few only are cult., mostly for their graceful foliage. 
Monographed by Mueller in DC. Prod. 15, 11:274, where 
he divided the genus Into 44 sections, some of which, 
as Emblica. Cicca and Xylophylla, have been considered 
by others as separate genera. 
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F.antulMUta.Bw. B.M.3U2. N«r ■pedosni. Fli.null 

l^lODhyLm monuiw. Kutlve u> JudhIu.— F. atnimipilrtuM. 
Hort.— T«r. of P. nlToin*. wlih duk smrgio In.—F. CkarUatri. 
ADdT«. B.H. IxftK. p. Kt7. Bcpftli frlnced. Gwhln ChtuL—f. 
__._,_.>.,. _ ...... -I, .. ™ iBiiiBt) tnuiHile. F1». 

J. B. S. NOBTOK. 

PHTLUXiA. See J^iIIvko. 

FHflLITIS (Oreek, 1 I«a/.' from the simple foliage). 
Polypodiicea. A ([enas ot feraa popuiarly knoWD u 
the HBTt'g-tODgue fern, with simple Ivb. uid elongaled 
■ori Bt right ■nglea to tbe midrib; Indunium sppenrlng 
double from the ooaleaceiice of tvo wirl, one produced 
on the upper side ot m, veinlet and the other on the 









Boolojrindriiun, Newman (Seolopindrium tmlgirr, 
Sm.). HABT's^roNorE. Lvs. 10-15 in. Iodr, h»rt- 
■bftped at bmse, 1-2 in. wide, grrowing in tufted clus- 
ters. Wldelr distrihoted la Europe, where there »po 
many carious varieties in eultimtlon ; and local on 
comlferous limestone In central New York ; also la 
Canada and TennesBee. l. m. Undbrwood, 

FUYLLOOACTUB (Latin, phyllum, a leaf; from the 
flattened leaf-like stem). CactAeea. Branches flat, two- 

the flowers, and bristles rather than spines. The fruit 
1b often angled, usually sealy, but without spines or 
wool. AlHiut a doien species are reco)rnl»ed by 
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A. Foliage ot largt, breadtti ovatt-elliplieal varit- 
galid Idi., not pronownttdly diiliehout. 

nlTtont, Smith. SNOW-BnsH. gbrub of loose habit, 
with dark wiry somewhat liKtag branches; lvs. 1-3 in. 
long, obtuse, white and green mottled : fl. STnall, green- 
ish, discoid, hani^lne by long pedicels from the leaf 
a»lls. S. Sea islands. F.M. 187<;ia0. I.H. 26:33!.- 
Var. rtMo-plfltni, Hort. Lts. mottled with pink and red 
as well SB white and green. Od. 10. p. 361. F. 1878, p. 13. 
— Used In the house and (or bedding out In sununer. 
AA. FoUagt ot namnrttf fUiptieat or ovale, diitinctly 
dittichoui grtcH Ivi. 

tmbllea, Linn. Eublic HrROBOi^c A mncb- 
branobed shrub or small tree: foliage branches with 
many liaear-ellipcical, obEnse Its., which are close to- 
gether and }4-'k in. long; fls. email, short-pedlcelled 
in the aiils of the iower lvs.: capsule baccate, "-i-l in. 
Indlam. E. Indian region. L.B.C. 6:548. -Prult used 
raw or preserved : toliage handsome. 

dlltlohiu. Huetl. {Cleca dlilieha, Linn.). Otaheite 
OoosiBEiuiT. Pig. 1771. Sbrub, with ovate acute Ifts. 
1-3 in. long! S«. on separate branehas below the foliage: 
fr. fleshy, edible. India and Madagascar. -W. HarrlH. 
of Hope Gardens. Jamaica, W. I., writes that tbe Ola- 
helle gooseberry is an elegant sbrub or small tree often 
cultivated tn gardens In the lowlands ot Jamaica and 
the West Indies. The fnilt Is very acid and astringent ; 
the root Is an active purgative, and the seed is alxo 
cathartic. The fruit Is occasionally pickled, or made 
into preserves. Plants are raised from seeds. 

pdlchn. Wall. (P. pallidif&Uni, MUll. P. slaneft- 
rrnl, Uort. 1 Jifidia glaat/Kctna, Miq.). A small 
shrub: Its. much like the last, but ovate -elliptical. i4- 
IK In. long, glaucous below: 0, small, red and vellow, 
the pUtillate near tbe end of the foliage branches, on 
long pedicels, the stamlnate below; sepals laciniate: 
capiule small, globose, puberulenl. Java. B.M. 5137. 
O.F. 4:161. 
AAA. Folingt of ttnllrntrl titma brariiig tcalr-Ulie 

■pwdAnt, Jacq. (P. arbiieuta, Qmel.). A small 
shrub: Horlferons branches, lanceolate, Mtriale, crenale, 
3-;i In. long. Jamaica. B.M. 1031 (as Xglophylla lali- 



profusely hybrliUied with each other 
inn wim species of Cere us, especially 6'. spfciosui, and 
:ven with Echlnopsls, that many of the forms In culti- 
vation are wholly doubtful. In strict priority the ^nus 
should be called by the older name Gpiphyllum, under 
»hich nearly all the species have received names. 
In their native haunts Pbyllocactl are often epiphytic; 
icly tu cultivation they do not require as much 



nsequently In  
nlight as mos 



other gene 



freely supplied to them. Sec also Cacti. 
There are hundreds of Latin names In the catalogues 

tural varieties or hybrids. One of the hybrid forms is 
shown in Fig. 1772. 



1773. One of the many hybrid PhylkicKtl (X Ml. 

». Tuht of tl. 4-8 ia. long; tlovtn «-»«» orytUotUli 

irliitr. Hithin. olltn n»y on Hit tuba oiul oultr 

srpali, 4-10 in. in txpatmion. 

B. Style KhiU. 

^ndli, Lem. Very large, sometimes 30 ft. long: 

itenin xU-iid(-r, round or 2 -edged, with flat, leaf-lite, 



PHTLLOCACTUS 

Iknemlate, often Tery languid luKe. nndnlate bnmcheB : 
lis., including the tube, nearl; 1 ft. long, &-« In. In ex- 
p&nslon, opening, iu'curdli])( to SchumuiD, In the day- 
time. Honduruij also aald to be found in Cuba, 

Brenltu, Lem. In cult, commonly not niDch more 
thin 3 ft. high, freely branching from the lower part of 

midrib, but thinning to the edges, which 

yellow outiilde, 6-10 In. long, and about 






ing. 



Hondura*. 
•ukUIkw, Lem. Abont 3 ft. high, 

bard and woody, the large leafy brancbea 
deeply cut in the margins, like tbe teelh 
of a very coarse saw; fls. 5-8 In. long, 
the tube very slender. South Heilco. 
B.M. 5100. 
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PHTLL6BTA0ET8 is treated under Bamboo. P. 
Aefenwycta.nowln the trade, U in the supplementary list 
on page 130. Since the Bamboo article was printed, 
P. Marliacra has been Introd. to American trade. It 
Is a rare bamboo, hardy in England, of which Mitford 
says; "It presents such a marked resemblance to PAy I - 
loilachyM (fiiiiioi that 1 do not think any 



n-Dyck. t P. Idli/roni, 

I very long and large, 
«renate or somewhat serrate, acnte or 
acuminate; midrib and usually side ribs 
evident; areoln with rather large scales 
and dark bristles: fl. B-10 In. long, 
spreading and In full bloom beut back- 
wards; petals narrow. Perhaps from 
Mexico. -Much advertised as the Queen 

Hoiknt, Salm-Dyck. Branches long 
but narro w.crenale-serrate, in age dark or 
bluish green, often reddish on the mar- 
KIdh: midrib strong and side ribs evi- 
dent; lis. G-S in. long, yellowish white 
within, refleied in full bloom. Brull 
and Guiana. 

•tlletw, Lem. Erect, branching, 
reaching a height of 10 ft., with long 
cylindrical branches and shorter, loaf- 
like secondary branches: crenaturea or 

site sides; bristles wanting: tube of (he 
fl. very long and slender, outer sepals 

opens late in tbe evening and closes be- 
fora dawn; In full bloom the sepals are 
very iiCrongly recurved. Said te come 
from the island of Cuba.-Often found 
In collections under the name of P. 



Tubt 0/ fl. vtry i\oH! til. red. 
Day bloomtri, 

Salm-Dyck. Pig. 1773. 



8len 






ally lei 

middle and side ribs; areoln on tbe lower anc 
shoots bearing short bristles : Us. scarlet-rec 
camilue-red within, the throat greenish yel 
very «hort. the limb wide-spreadine, 4-6 In. 
B.R. 16:i:ai.-Notknownln the wild state. 
JIllyllkntholdM, Link. Branches at length 



1773. Phrllocactaa Ackumaiuil (X H)' 

Japanese name, Sbibo-chlkee, 'the wrinkled bamboo,' 
and which makes it so useful (or canes and umbrella 

PETLLOTAHimi. See JTanMoiama. 



longer, often striat- 



es, the limb S' 



'King. 



bittnnll. Lab. Soon pendulous, t 
drical: short branches leaf-like, the lower egg-snap 
the upper more lengthened: lis. small, purple-red, I 
than 2 In. In eipan-lnn; ovary without scales or angi 



dbj-s. 






llowlni ai 



mri. phi/llanlluu. JtuHtl _. „. 

P. Oarlnrriutd Riuirlianiu mm nsnailr Inrluded In Epiphy 

spwt«'| P. Th«mamin<i'it d-vribpd from a gnnlcn plant i 
^masl ccTliln'T s hrhrid. £^i)ihuUum Quidnfuri Is b^ iodi 
nf«Ted to Phyllocacius. Kithakins Dbandeoei. 



FHTVATOSEB (Greek, a tloti nitvork\. Polypo- 
diitra. A genus of ferns allied to Polypodium and 
sometimes naited •> ilh that genus, bnt differing In the 
line copious Irregular areoln formed by the anastomos- 
ing veinlets and the frpe Included veluiets spreading in 
every direction. For culture, see t'em. 
A. Lei. simple. 

BwirtiU, Underw. [Polgpidium Swdrttti, Baker). 
Lvs. 2-4 in. long, K-1 In. wide, narrowed gradually 
toward both ends; sori In a single row each side of tbe 
midrib. Florida Keys and tropical America. 

nttunUUnm, Blume. Lvn. 1-3 ft. long, 3-4 In. wide, 
with an acute point, the lower part winged lo tbe base: 
main veins very distinct, with numerous small sori 
almost ooverinsrtlie whole surface. East Indies. — Known 
also aa Itryuaria and Fotgpadium mutatoliHm. 
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rib tban thu mine, 
• e upper 



9 1-2 i 



iagle, 



wide; gnrfsceB 



unk in deep CBvitiex wbicb a 
ilde. India to PolynesiH. 
PolspddiumglaiieHin.Kaiize). Lth. 
13-iH m. long, n-a in. bniid, cut down to  winged rschiH 
Into entire lobes H ■>>- or more wide, both sides naked, 
glancous; veinleta indistinct: aarl forming a single 
row clone to tbe midrib. Philippine Inlands. -/>AI<M- 
di'im Mdyii, Uort., A.0. 19:435. F.E. ia:IKH), is a horti- 
cultural form. G.C. 111. 23:328, fig. 21. 

L. H. Undebwood. 
FE7B&LI8 (Greek tor bladder, because tbe thin 
calyi enlarges »nd Incloses the fr. I. SolanHtea. Hvas 
Tomato. Ground Cherrv. Herbs of warm or tem- 
perate countries, tbe larger number American. They 
are variable and therefore contusing to the systematist. 



PHYSALIS 

usaally with alfpiag mostly simple angled pubescent 
stems: Ivs. ovale, with broad base, angular, the peti- 
ole widening at tbe top: fls. whitish, tbe anthers yel- 
low: tr, red (sometimes eaten), the ripe large calyx 
blood-red and very showy. Seems to be native from 

naturallied in many parts of the world. Gn. 41, p. 577; 
49, p. 23:i; 57, pp. 28, 4:)2.-The Strawberry Tomato is 
an old garden plant, grown tor Itn highly colored blad- 
ders. Tbepl»ntgrowsl2~lBln.ta1]. Of eaxiest culture. 
In the North, plants are usually started indoors. It Is a 
perennial, tbe routs withatanding much frnst if pra- 
lected. but it is usually grown as an annual. Not hardy 
in the northern Btatea. 

Franahtti,Haat.(P.jr;trft/n7i.Tar. fraHch/fi.Hort.). 
Chinesk Lantern Plant. UifterB from P. Alkektiigi 
chleHy In its greater slse. making a plant 2 ft. tall and 
bearing calyxes 2 in. in diam. In his original descrip- 
tion ut the species. Masters (G.C. III. 16. p. 434) makes 
the following characters: 'It differs from P. Alkikinji 



slttary In the leaf axiU: stamens not un: 
r connirent. The calyx greatly enlargei 
frait. becoming a bladder Inclosing the 2-loculed mostly 



i. PbyuUs pi 



ultnii 



IXX). 



... England from Japan bv James H. Veitrh, and first 
greenish berry. Lvs. alternate, mostly angled described with a name by Masters in lli94. In 1879, buw- 

 ' had been described bv Pr»nchet, of the Jardin 

ntes, PariH, as a form of P. A Ikrktttgi, but wiih- 
le. The fruits are vetr brilliant orango-red In 
. The berry is said In be edible. 8ome writers 
e the plant as perennial. 



tittlcconsui(ueneehortlr>iltiirHlly, although J>. J libci'enpi 
and P. f'ranehtti are much prised for the glowing red 
very large calyxes, and P. pubetcent and P. PtrHviana 
for their edible fruits. Several " 



ntorthcii 



irild St 



In most psriH of the IT. S. and Cans 
cies grow about gardens, in fields, and In waste places. 
These species are popularly known as Ground Cherry. 
The fruits are usually made into preserves, although 

species are annuals, or are usually treated as such in 

seeds are sown Indoors In the North, in order lo secure as 
much o( the crop as possible before frost. Most of the 
cull, species are long-Beaqon plants, and therefore necil 
to be forwarded In the spring. The high colors of P. 
Alkekftirii and P. Fninehtti do not develop until the 
fruit is ripe. Give a warm, sunny exposure. The plants 
do not withstand frost. Let the plants stand 1-2 ft. 
apart in the row. 

A. Plnntt tfith largt rrd fulgiti in fniil. 

AlkaUnffl, Linn. Alkekenoi. STBAwnxHRV Tomato. 

Winter ('hekhv. Ulaokkk Cherry. Di(Tu-e grower. 



AA. Plant ^i-ilh S"'H or yrllov or al mn,l onln nd- 
vrintd calyirs. Mostly proHii fnr the ediblf berrg. 

B, Sltmi glabrout or very nearly ta. 
IZM&rpa, Brot. Fig. ITT4. Erect, 3 or 4 ft. tall, bear- 
ing smooth branches and Ivs.. the latter thin, ovale or 
jance-ovale and variously toothed or notched : Ss. large 
and open y% In. or mure across | , the border bright yel- 
low and the throat bearing.') black -brown spots; anthers 
purplish: husk purple-veined and entirely filled by the 
large round, purplish sticky berry, and la sometimes 
torn open by it. Mexico, and Introduced northwards lo 
the northern states.— The form in enlt., described here. 
Is probably P. capsicifolia. Dun., now regarded bv aonie 
as a form of the cosmopolitan P. angnlala. The writer 

outlined in Britton & Brown, although there is doubt as 
to the identitv o( the cult, plant with this species. Al- 
though the cult, plant is sometimes sold an P. 'd«lis 
(erroneously), the fruits are usually too mawkish to be 
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ealeD from the hand (at least aa gnnm in tbe N.). It 
la a very vl^niuB Hnd productive ptaat and la of aome 
conaequeDce as an onuuneotal, but It is too weedy to be 
of much value. Tbe tr. is larger than in (be Dative F. 
nngHlala. The plant figured by Carriftre an P. riolarea 
(R.H. 1883:216) is the one here dexcribed. Id Ueiico, 
the truitH are aald to l>e uned Id the mailing of chilli 
RBUce and as a dreasind for meats, usunllv UDder the 
- The MeiicHn furma are cjnfnsed. 
•,mi pubescmt or hairy. 
I, Don. Strawbbrbt Tomato of vegetable 



leightofftfoot: 
Iv6. rather tblc and nearly emooth, more ur lens rtgu- 
latly and prominently notched vrith blunt teeth: As. 
small (^ ID. or lesa long), bell -shaped, the limb or bonier 
erect and whitish yellow, the tbro»t marked with G large 

thin and paper-like, prominently 5-ani;ied and somewhat 
iargerthan the small, yellow, awoeli-h and Dot ftlutinous 
fruit. N. Y, to the tropica.-Tbe plant is very pcoliflc. 
and the fruits are conaidarably earlier than In the other 
epecies. When ripe the fruits fall, and if the aeason la 
ordinarily dry tbey will often keep in good condition 
upon the ground for 3 or 4 weeks. The fruits will keep 
nearly all winter if put away tn the husks Id a dry 
chamber. They are sweet and pleasant, with a little 
acid, and they are considerably used for preserves, and 
sometimes for sauce. Tlie plant Is worthy a place in 
every home garden. It is grown more or less by small 
gardeners near tbe large cities, and the fruits are often 
Keen in Che winter markets. The chief objection to tbe 
plant Is iU prostrate habit of growth, which demands a 
large amount of ground for its cultivation. In good soil 
it will spread 4 feet in all dlrectiona if not headed In. 
The plants are set in rows 3 or 4 feet apart and 2 or 3 
feet apart in the row. This Physalis has been long in 
oulllvation. It was figured by Dillenlus In 1774, in his 
account of the plants growing In Dr. Sherani'a garden 
at Eitham, England. In 1781^ it was figured by Jaequln. 
and by him called PhytaliM Barbadtntii. from tbe inland 
of BarbadocH. whence It was supposed to have come into 
cultivation. In 1807, Manyn alio described it under the 
name of Barbadoes Winter Cherry, or Phytalit Barba. 
dentil, and says that It Is a native of Barbadoes. None 
of these authors say anything about Its culinary uses. 
DudbI, Id 18."^. described It as var. Barbadentit of 
FftV'atli hir'uta, but later botanists unite DunaVs 
"    wlth^ UnoBus' P. pvbrtcrni, of which this 
but a cultivated form. 
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n Uu-k Tomat' 



1TT«. Phyaalla Pan 



am trmiti X H). 



FsrarUBA, Linn. (P. idulii. Sims). Cape GoO»- 
BBBRT. rig. 1TTG. As compared with P. ptibticem, 
ttiis is a much stroDger grower, the plant standing par- 
tially erect and attaining a height of 13^-3 tt.; Ivs. 
thicker, less regularly toothed, more pointed, heart- 
■haped at tlie baae. and very pubescent or fusiy: fix. 



larger (Hor H In. long), opcn-be!I-shaped, the limb or 
border widely spreading and light yellow, the Interior 
or throat blotched and veined with 5 purple spots, the 
anthers blue-purple: busk thicker und larger than in 
the last, somewhat hairy, and has a much longer point. 
Tropics. B.U. 1008. -Tbis species Is too lale for tbe 
northern states. The berry is yellow, not glutinous, and 
much like that of P.pubeKCem in appearance, but it 
seems to be less sweet than of that spet^iHU. This plant 
has been cultivated for two centuries, probably. It was 
descrilied and figured by Morlson in 1T15 in England. 
In 1725 Feulli^e gave a description o[ Its cnltivation in 
Peru, saying that It was then cultivated with core and 
was greatly esteemed as a preserve. The particular 
form of the specloa cultivated In our gardens la that 
which waa dencribed nnd figured by Sims in 1807 as 
Phytalia edulu. the "edible PhysaliB." Biros' account 
says that "this plant is a native of Pern and Chili, but 
is cultivated at the Cape of Good Hope, In some pans 
of the East Indies, and more especially at the English 
settlement of New South Wales, at which latter place it 
is known by the name of the Cape Gooseberry, and Is 
the chief fruit the colonists at present posseas; is eaten 
raw, or made into pies, puddiDgs or preserves." Tbe 
plaDt Is rarely sold by American seedsmen. 

P. Mdta offered br dealers is not known to the writer. It Is 
-■--—■ !0f tl " 



FHTSlAirTHDB (Greek, bladder Uou-er; referring to 
the base of the corolla-tube). Atclrpiaditta. This 
genua wag long ago referred to Araujia, but tbe plants 



anthus and Schubertla. Araujia i: 

closely resembling In superficial el 
Stephanolts. havlnic tbe same larK< 
5-lobed fis. 



I genu 



It 13 



ty fragrant 
oUni, in particular, has been sug- 

. _ tbe Stephanotis, especially as it 

requires less winter heat, but Its foliage when bruiaed 

emits a strong and offensive odor, especially with young 

plants. A. teritofira has considerably smaller fls. end 

is ODO of several plants advertised as "Cruel Plants," 

because they entrap insects, Ibough they may not digest 

their dead bodies as In the case of Nepenthes. These 

Crnel Plants are mostly members of the milkweed and 

dogbane families, which have essentially the same kind 

of floral structure— abighly complicated and speclailted 

type adapted to erosa-tertilizalion by insects. In Fig. 

149 of this work, an Insect is seen struggling in 

the dutch of a common milkweed, with a pair 

of pollen-maanes hung over one of his hind legs 

like saildle-bags. Araujia itrieofira catches 

moths in a slightly different fashion. See O. C. 

111.20:523. For other "Cruel Plants," see Cjrim- 

ancAuM and Vinrtlozicum. 

When well grown, Araullas bloom freely 
throughout Sept. and Oct. They seem to have 
no special soil requirements and may be flow- 
ered outdoors from seed sown Indoors In early 
spring, or lliey may be kept permanently In a 
•I greenhouae and gi ' "■ ' 



seldon 



d grown from eutti 

s being usually sickly 



and infested with mealy bug. 
in the opeD It makes vigorous growth, and after 
midsnmmcrituauallybloonisprofusely. Thefls. 
are larger than those of Stephanotis. Cuttings 
make Ibe tiest Dowering vines. These may be 
taken from the ripe wood before cool weather. 
Seeds are freely produced, and germinate well 
soon after being sown. AranJIaa are considered 
hardy in the most favored parts of England, and 
are grown outdiHira in Calif. A. grarfOlint can 
be flowered Id pots, but the border of the greenhouse 
Is better. 

There are about 13 species of ArauJIa, all with oppo- 
site Ivs. and whitish or rosy fls.; eorollB'tube short or 
long, inflated at the base; lobes 6, very wide or narrow, 
overlapping toward the right in the bud; crown with 
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6 sckles attMhed to the middleof tbe tube or tower, flat 
md erect or canvei uid appresBed to the stamlnai tube: 
seeds long, bearded. Schubertlaaud PbyBJantbus abould 
perhaps ba considered as subgenera, tbe former contain- 
ing the hairy plants with Bomewhat fnnnel-ahaped 6b. ; 
tbe latter nearly glabrous plants with somewbat salver- 
shaped Bs. 

A. I'lt. B-S% in. aeroti, ^^mbe^lale. 

AraAjia vnTAoIena, Masters (Phgtidnthvt gravioltnt, 
Hort. P. ourfmiHHJt, H. Grab. SchuMrtia grarioltni, 
LIndl. 8. granditldra. Hart.). Densely covered with 
harsh, spreading yallow bairs : Itb. 3-lK z2-2^ In., 
oboTBte, acQialnate, greatly narrowed and cordate at the 
base, bairy on both nlden; He. funnel-shaped, I.e., 
swelled at tbe throat. S. Brazil. B.M.3B91. B.R. 32:21. 
U.F.3:3G9. U.C. III. 4:271. Qd. 32:6DT. A.Q. 13:696. 
A*. Fit. 1 in. acToit, egmoit. 

AnAjla Hricttsra, Brot. (A . dlbeni, Q. Don. A . ttri- 
eiftra, Ind. Kew. Araiijia tericilera, Mottet. Fhyti- 
dnt\u* dlbint.Ksri.). Nearly glabrous : Ivs. 3i 1% In., 
oblong- acuminate, wide and square at the base, minutely 
pubescent below: Bs. salve r-sh aped, I. e., not swelled at 
tbe throat, pale rose in the bud and only faintly odorous. 
8. Braiil. B.M. 3Z01, F~ " "" " 



59. G.C. hi. 



s Phytianthvt atbeai 



G. W. Ouvia and W. M, 

PHTBIC mFT, FKEHOH. Jatnpha Carcai. 

PHTtlOLOST or PLABTB. What Plant Phyioloi/t 
Meani.—Thi very (act of cultivating plants presup- 
poses sonle knowledge of how the plant lives, I. e., o( 
plant physiology. Tne pristine cultivator sought to 
imitate nature, and by a system ot selection and In 
ing by cultivation tbe few plants which seemed 



best snlted to hia wants, he really impro 



lauded fur 



knowledge of how the plant 
lives, improvement in deQnite 
directions hsji gone forward 



theles 



the limitations in It 




lated rather by limitations in 
man's knowledge of plant-life 
than by any lack of capacity 
(or development in the plant 
itself. Every new discovery 
In plant physiology must 
evtintually be of value lo thf 



t lo 



way o 



another, and i 

o( physiology are oi prime iin- 

porlance. 

A study of plant-life in field 
and garden alonewould hardly 



give 



for 






?lftnt physiology as a science. 
|fith a knowledge of the inti- 
mate structure of the plant 
the enperimental method must 
be applied both in tbe fletd 
and Id the laboratory. Neither 
actions nor processes can be 
Intimately known nnless the 
separate activities are In some 
way Isolated and each (or it- 
seli Investigated by a study 
o( cause and effect. Prom the 
germination of tbe seed, and 



•nee oi aoU particlea- this InvulvOB, through all of 
tbe intricate living processes 
ot breathing, taking in of food, digestion and assimila- 
tion of food material, and the formation ot new plant 
substance, we have the plant living, the plant In ac- 
tion. Similarly, as a sensitive organism, it is to be 
studied as acted upon by all of the external conditions 
about it. and as responsive to every change of environ- 
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ment. In the broader sense of tbe term, physiology is a 
study of this living, sensitive, adaptable, reproductive 

Every living process and every change produced by 
leasou or other condition has its charm and interest u 
the underlying principles are understood. A koowladge 
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of these broadens the sympathies for the general ob- 
server of plants and gives the reflective cultivator a 
truer appreciation of tbe buoyant living organism with 
which he deals. 

The Function! of Orgaru Oif/er.-Root. stem, leaf 
and Bower are deQnite organs or parts of the common 
cultivated plant, and as distinct organs each ot these 
has definite physiological functions, more or leBs pecu- 
liar to Itself. The root of the soil, bog, wat«r, or epi- 

tions o( structure, permitting it to do best the slightly 
differing functions which each is called upon to per- 
form. In the same way there are variations In the re- 
quirements of leaf, stem and other parts commensurate 
with the conditions of growth and the functions of the 
parts in their relations to ectemal conditions. 

Desert vegetation consists generally of very curiously 
modified plants. There are. in general, wonderfully 
tliickened and reduced green stems. Many of these plants 
may store up large quantities of food In their stems, 
and In some a large supply of water may be stored to 
tide tbe plant over loug periods of drought. Except 
In the novel Intereat afforded, these modiflcations are 

here pbyBlologicai conditions have been seriously modi- 
fled, and the plants have met their needs in the most 
serious way. As compared with other vegetation, struct- 
ure has here been violently subordinated to function. 

Oxygen Snppl]/ and Beipiration.—EvoD the plant of 
ordinary culture is not such a dependent organism aa 
its lack of general locomotion would imply. It lives, 
moves and works every day. In every living process 
work is accomplished. There is work In maintaining 
the rigidity of Its structure. In absorbing food malerial, 
in supporting and accomplishing the various complex 
internal processes ot aseimilation, growth, and devel- 
opment. The forcing of its roots through the soil and 
rock, and the resistance tn the atreas of winds and other 
agencies are examples ot the energy daily expended in 
maintaining itself. In order to accompliah Ibis work, 
oxygen is necessary, as with the animal, the energy be- 
Ing secured from the breaking down of organic com- 
pounds. Ordinarily, the leaf and stem are bathed in 
the atmosphere, and so the KUperflclal preseuce of oxy- 
gen is always assured. By the leaves and green stems 
oxygen is absorbed mainly through pores (called stem- 
Btes, or slomuta) in tlie epidermis. The stem may also 
secure a furtlier supply through certain corky cushions 
known as lenticels, found abundantly in sumac, walnut, 
elder, etc. Roots also require a constant supply of oxy- 
gen, and terrestrial or soil roots suffer greatly If de- 
prived of it for short periods o( time. A field of Indian 
com Hooded with water will soon present a very un- 
healchv appearance, on account of tbe fact that water 
floll. Cultivation Is In part 
, dllB- 



is of afirating the rt 



Many greenhou 
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cnltleB are directly traceable to OTer-vrateiing, or "cold 
feet," the effect of too much water being putlallj to 
prevent aBratlon. Water plants have adapted them' 
■elvea to getting ox7gen In other ways, and many bog 
plants send to the snrtace special mots tor aSratlng 

Ho plant can IItb without oxygen. In some way or 
other oxygen mast be secured. The more active a plant 
Is, whether in growth or In movement, the more oxygen 
will It reoulre. Even dry seeds mnet respire slightly, 
and In some kinds respiration may be so rapid that after 
a slngls leBson death may ensue. This use of oxygen, 
whether by the germinating seed or by the growing 
or assimilating part, Is accompanied by the giving off 
of carbon dioxid, or foal gas. This whole process Is 
respiration; and in its ultimata effects it Is similar to 
respiration in animals. 

The Rait of Water in the Ptant.-Eveit quicker to 
manifest Itself than the action of suffocation by lack of 
oxygen Is the injury which most plants may suffer from 

-  "  ater. The rigidl' ' ' 

s due largely U 



SuUed np by Its roots or cut down, wilts almost 
lately. The wilting of plants, then. Is due to a lack or 
loss of water supply. 

The way In which the ordinary plant may constantly 
obtain a quantity of water from the soil U worthy of 
full discuABlon. On pulling from tbe soil a growing 
plantlet of squssb, we find a tap-root and a number of 
small rootlets. To the latter cling, perhaps, small par- 
ticles of the soil, as In Fig. 1777. If, however, seeds 
are germinated between pieces of moist paper or cloth 
so that there will be no disturbance of the delicate grow- 
ing parts, further structures will be evident. From a 
quarter of an Inch or so behind tbe root-tip, and ex- 
tending backward for a conslilerable distance, the root- 
lets are clothed with numerous delicate hairs (shown In 
Figs. 1778 and 17S8). These are the root-hairs, and It was 
to such as these that the soil clung In Fig. 1777. They 
are simple, long, tube-like cells consisting of a cell vail 
with living protoplasm and cell sap. The luner proto- 



ot osmosis. 

The root-hairs are temporary strueturea which never 
grow Into rootlets, but which die away as the roou 
become old or woody. Wlille living they perform the 
Important function of absorbing from tbe soli nearly all 
of the water needed by the plant. Being namerona and 
extremely delicate, they come into tbe closest touch with 
the surface fllm of water adhering to the little particles 
of soil, and from such fllra water they more readily 
satisfy their needs than from free soli water. They 
can extract water until the aoll contains only a very 
small per cent, or until It Is dust-dry. 

Tbe root-hairs abHorb water freely, and during active 
growth It Is forced upward into root and stem so vigor- 
ously that a pressure (root pressure) of considerable 
eitont may be manifest. 1( the plant be severed and a 
tube applied to tbe stump, this pressure manifests itself 
by lifting a column of the liquid absorbed, and often to a 
CDDslderable height. In any herbaceous plant It may be 
tested, as in Fig. 1779. In the grape vine 3r, ft. of water 
may be maintained. Tbe bleeding of plants is an evi- 
dence of root pressure. 

Water la actually absorbed in much greater quantity 
than Is required merely as a constituent of the plant 
body. In fact, to form one ounce of plant substance it 
Is estimated tliat 13-25 pounds of water muHt pass 

through tho leaves and other supculent parts, princi- 
pally through the stomata previously mentioned. Thla 
process Is one of evaporation from living membranes, 
and It Is called tranipiratlon. That transpiration is not 
merely an evaporation profess may be roughly shown 
by an experiment with two similar leafy brancheii 
freshly severed. One of these is dipped in hot water 
to kill the protoplasm, then tbe two are left to dry out. 
Transpiration from the living twig will be less rapid 
than evaporation from tbe doad one. The demonslra- 
tion of tranaplratlon la an easy matter. A leafy branch 
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of any plant may be cnt off and the end Inserted thteugh 
a bored cork into a bottle of water. Over tbe whole may 

be placed a larger jar or bell-glaaa, and in a gliort time 

a mist will collect on the Inside walls of the latter. 

Tranaplratii 

peratnres, r . . 

or in dry weather transpiration Is greater than the 

amount of water abeorbed by tbe roots, the plant wilU. 

A very slight shower wili refresh a willed plant, bnt 

not because the leaves have absorbed water. The plant 

recovers because tbe air is saturated, and transpiration 

Is thereby so much lessened that the roots can catch up 

In turolshlng the necesaary supply. 

Fully a quart of water la dally transpired from a form- 
ing cabbage head, and the number of Una of water dally 
given off per acre by forest or even meadow-land may 

spired by a small potted plant may be readily weighed. 
Place the pot In a glass jar as seen In Fig. 1780. tying 
over the top and snugly around the plant some soft rub- 
l>er cloth. Water the plant through tbe glass tube and 
then weigh. After standing 6 or 12 hours in a dry 
atmosphere the weight will be consld- 
reduced, due to the loss by 

path of the ascending water 
t or sap current is through par- 
' vessels of the young woody 

est wood rings, not between bark 
)od. Inherbaceonsnettad-veined 
jrledonons) plants the path Is in 
ig of woody tissue or bundles 
-1 the bark and pith. In the 
1 (monocotyledonons ) it is 



. com (monoco 
I thread-like * 



mps 



' fibers 



trbnndles)sc atte red rath e r 
arly throughout the pith. That 
rrent ia always through theae 



woody bundles I 



mslderable extent 



der water. This prevents the access of air and the par- 
tial stoppage of the conducting channels. For the same 
reasoD Sowers wilt less rapidly when the stems are cut 
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green wood, and often aa much «s 95 per i 
pumpbiD. 

The Food Supply ot Sattt from (A« Soil. -Besides se- 
curing from the soil Ice water supply, the plant must 
secure Id the sune wiy all o( Its oHh eODHtltuents, and 
nsuall; &]) at Its nitrogen, as flolubie salts. Tbe salts 
(umishing food are snch well-known food ingredients, 
or constituents of tertllUera, as potash compounds, 





Vna. A dmllu' plant in a 
soil tned boa tl 
bcide bactaila. 
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fullest development of the plant is dependent upon the 
presence of the fungus. 

The Formation of OrgaHie Sabilanei.-Hext to the 
elenicuts of water (hydrogen and oxygen) carbon form* 
the bulk of tbe plant substance. It is a constituent of 
nil starchy, sugary or nitrogenous (organic) products, 
and of all wood)- fiber. It is, in fact, the element whose 
presence iudicates orEanic substances. When plaoti 

oxygen, the bulk ot the remaining charcoal is pure 
carbon, for the ash present would bo so small In rolnme 
that it might be uegicclcd. The ordinary green plant 
obtains this carbon only from the carbon dioiid of the 
atmosphere. Carbon dioild forms only .04 to .05 percent 
by weight of the atmosphere, and in order to enter into 
the composilion of tlie plant, it must first diffuse itself 
into the tissues of the leaves and other green pans. The 
leaf is so constructed that the diffuxicn of carbon dfoiid 
readily takes place. Numerous slomata lead from the 
epidermal surfai-es Into the air spaces, nblch penetrate 
all parts of the leaf, as in Fig. 1T83. By means of this 
system of comiunnlcation, diffusion results, and the 
carbon dloxid is brDuebt into contact witn a large ab- 
sorbing surface of living cells. Together with favor- 
able growth conditions, however, the utilization ot 
carbon dioild depends upon the leaf'green (chlorophyll) 
and sunlight. The green chlorophyll abNOrbs a con- 
sidarable part of fbo rays of sunlight, and by means 
of the energy thus provided carbon dioxid (COi) is 
forced to unite with a portion of the absorljed water 
(HiO). The union of these substances Is accomplished 
by an obscure process, but la such away that eventually 
carbon and the elements of water ( hydrogen and 
oxygen ) are united in the form of a carbohydrate. 
This substance Is first readily demonstrable as sUrch, 
-ot the composition CrHigO,. In this process of 
uoion, or synthesis, there is an excess of oxygen fur- 
nished, and It Is this oxygen which is thrown off by 
the leaves. This process of uniting earbon dioiid and 
water under the induence of chlorophyll and sanliglit 
In the living tIsHUes is known as photo synthesis — a 
building up of higher substances by sunlight. The pro. 



qoautities. These, as wkU as other iiiesacn 
are the constituents that remain in the form of ash wlien 
the plant is burned in air. That each one ol these ele- 
ments, as well as nitrogen, Is necessary tor tbe full 
development of the higher plant has been repeatedly 
demonstrated. For this demonstration seedlings are 
supported and grown in Jars containing culture solu- 
tions. One or more of the above elements may be left 

all are present, and It will then be fooiid that growth 
and development will soon be arrested where even one 
uecfi'sary element is entirely absent. 

Nitrogen Sometime* FuraiKhed bg Iht ^ir.-Plants 
onlinarily get their nitrogen from the soil as nitrate of 
soila. saltpeter, or other soluble salts. This Is the rule, 
andnlthough the air contains about 75 per cent by weight 
of the free gas nitrogen. It Is in this form entirety inert 
to most plants. Leguminous plants (Leguminoss>) form 
a great exception to this rule. On the roots of such 
plants are found swellings or tubercles, as in Fig. 1781. 
caused by the growth of parssiiio bacteria. By the aid 
of these bacteria, tbe plant is able (u appropriate the 
free nitrogen ot the atmosphere and to thrive in a soil 
almoit free of nitrates. This has been demonstrated 
repeatedly with plants in sandor water cultures. ITtllli- 
liig the free nitrogen ot tbe air. leguminous crops. 
whether used as green manure or not, restore the land 
by returning to it more nitrogen than is taken away. 
They necessarily enter into any thorough system of 
rotation upon weak lands, and represent an Important 
economic factor in horticulture, particularly in orchard 
culture. 

The AttoetaUan of Hoolt with Fungi . -Oihe 
are also aided by an assm^iation of the root with 
filamentous fungi. In connection with the mot 
oak, beech and other woody as well as her 
plants, this asinciation of root and fungus 
mycorhiial is ot much aid in the absorption 
tions from tbe solL In such cases it is thought 



called carbon dioxid 
tosyntbesis and respiration are, 
processes; in the former carl>on dii 
siinllght . •  - . 
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«Ty noted, oxygen is constantly absorbed and carbon 
dioiid given off. However, the ordinary plant, as a 
whole, respires but feebly, while It assimilates carimn 
very rapidly in sunlight. The result la that by night 
a small amount ot carbon dioxid Is given off and by 
day a large amount of oxygen. See Fhotoignlketit. 

The starch maile in sunlight and stored In the cells of 
the leaves is in the form of insoluble granules, like 
commercial starch. In order to be utillicd by the pro- 
toplasm in growth, or in forming further plant sub- 
stance, it must flrsl be transformed, or digested. This 
is constantly taking place in the leaves by means of an 
enxyme called iliastase. The diastase converts the starch 
lo a soluble subxinnce. a form of sugar, and Uiis engar 
may then be used immediately in building up more 
complex organic compounds used by the protoplasm, or 
the sugar may be transported to some storage organ 



of the plant, auch as root (dahlia), stem (potato), or 
thickened leaf, and there bo reconverted to starch or 
changed to some insoluble or more complex product. 
This translocation of the starch formed iu the leaves 
by day may be so thoroughly effected during a single 
night that none will remain aa starch by the next day. 
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An unfiling test for gtarcb in n bine or blue. black 
reaction on the addition of  weak Bulullun of loillne. A 
bit of starch pftale, or tlie cut gnrfikce of a potato or 
other starchy area, will qnlcklj- show tbla reaction. In 
green Icbtcb starch may be texted by first dtHSolvlng out 
Ibe chlorophyll In alcohol and then staining the leaf 
with iodine. In the same way one examines a leaf varie- 
gated with white. The itreen or colored parts of the 

blue or purplish coloratiuD, demoustratlog that they 
have formed no starch. 

It requires a glass apparatus, such as is nhuwn In 
Fig. I7H4, to dBBioLBtrate that a land plant cannot fomi 
itarcb in an atmoxpher^ treo of carbon dioild. Over a 
small potted plant (or better, lb e plant maybe tratin- 
planted to a glass jar protected at the top by rubber 
clolh) is placed the vessel a, cemented to tlie glass 
plate, A. A solullon of caustic potash in e absorbs the 
carbon dioild 
pass through i 



Not only does chlorophyll act In conjunction with sun- 
light for the manufaoCure of starch; but. In general, 
■uniight is abnolutelyneceKsary In order that clilorophyll 

darkened vessel or potato sprouti which hare 
hilo growth In a darkened collar will remain y< 
white. Moreover, the plants will grow long and sienuer, 
and death will result when the plantlet can no longer 
draw upon the parent part for starchy matters. The 
total dry weight of such plants will not be greater than 
the dry weight of the original feed or tuber. In this 
connection it might be stated that tern spores require 
«ome light in order that germination may occur, while 
'Dallon of onlioary flowering plants is slightly 
.ce of light. 
Tne sugar Into wnich starch Is converted for translo- 
catloD is abundant in the leai 
terred to all liv' 
organ io product 
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idverse conditions as that of decldn- 

:, some alight growth may be taking 

: well to dissociate from llie Idea of a 

ertlieless seeds 

It parts ma; live without growth 



e made immediately behind the tip and 
1 quarter of an Inch further back, 
le entire growth extension of the 
It will take place within the region thus 
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deuce of growth is in the mnltipllcatloD of the tissue 
cells, or of constractive changes In tho form and bulk 
of these cells. Growth may be so rapid that it may be 
readily measured, or It may proceed so slowly or by such 
obdcure Internal modlflratlons that very little external 
Indleatlon of the complex processes will be manifest. 



marked. There Is no growtb In the very tip, because 
it is bard and protected by a sMut cap to aid in forcing 
its way through the soil and around hard obstacles. Tha 
region of greatest cell division Is nearer the tip than the 
region of greatest elongation. On the other hand, the 
young stems of annual plants and the rapid elongation 
of the young shoot may for atlme show growth through- 
out the entire extent. The winter condition of a beech 
twig Is shown In Fig. ITHG, and the long, dellrate, 
overlapping scales of the buds are very evklent. Each 
bud is an incipient branch, as Is readily seen in the 
spring when the buds elongate ; the delicate scales 
separate farther and farther from one another, each 
bearing a little leaf in Its axil, and marking a now 
distinct Joint or node In the new branch. Various 
stages of this general elongation are evident from 
Fig. I7B6. Finally as the branch lengthens through- 
out Its entire extent, the scales drop, the leaves expand, 
the older nodes ceawe lo elongate, and the wave of elon- 
gation follows a few nodes behind the terminal bud. 

In the common woody plants growth In diameter Is 
accomiilished by means of a distinct but thin layer of 
tissue fuoctlonitig as the zone of cell division, or cam- 
bium. The cambium Is located just between the wood 
and bark. In fact, it divides a complete ring of flbrO' 
vascular bundles into an inner or woody portion (xylem) 
and an outer or bast and sieve-tube portion (phloem). 
Each year It gives rise on the inner side to a layer of 
wood and on the outer side to a layer of bark, thus each 
year corering up and pushing to the center, as it were, 
the old wood, and pushing outward the old bark as a 
protective covering. By this process the inner wood 
retains its former dimensions, but the bark must con- 
stantly expand lo cover the increasing diameter of the 
tree, and so it breaks Into rifts and ridges of various 
forms, or else peels off periodically. The differential ion 
of the tissues In different parts denotes different physi- 
ological functions. Thus the woody part of the young 
rings conducts the water and other noil foods, and 
through the woody bundles of the leaf stalk, veins, and 
velnlets ii Is distributed throughout the plant body. 
The bark or phloem portion of the bundles is largely 
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canDerued in tha conductioa of the digeated or leftf- 
formed (i>od« to oUier puts. 

Sted Produetion.—So far u we know, the ultimaU 
tuDCtlon of ft plaLt In nature U to produce seeds or to 
reproduee its kind. It mattere not bow tar the horti- 
culIurlBt maf hare diverted this natural tuactioD in 
particular instances, In general the sum of tha phyal- 
ological aotlvlties is directed to leed-productloD. Uueh 
energy ia directed to the development of form and color 
Id the Bower, also of fragraoce and odor, and there are 
deep-seated physiological processes connected with pul- 
lea and ovule production, with polllaation. fertillaatlon 
(see p. 5T9|, and the aubsequent development of the 

Seeds are, as a rule, richer In nltrogenouH matter 
than other parts ot the plant. Likewise, in phosphorus 
and magneaium salts there Is a marked Increase In the 
seed. Of these last-named subBtaneea, there is a migra- 
tloD, as It were, from the older parts to the region of 
seed formation, and Anally to the seed. On the other 
hand, the salts of lime gradaaiiy increase In quantity in 
the older tissues, particularly In the old assimllatory 

Tht Living Protoplaim Ifu Stat of Tital Aelion.- 
PhysiologloaJ activities cannot be thoroughly studied by 
the use of the plant as a whole or by the use of the 
organs aa particular parta of a complex whole. The 
anal seat of all the plant activities reHldes In the living 
protoplasm ot the cells composing tbe plant. Except as 
serving purely mecbanlcal purposes, the old heart wood 

iDg substance. They are made merely of the hardened 
walls of cells which once constituted living parts. The 
actual living parts, such as tbe leaves, buds, Sowers, 
fruits, and young wood, are composed of living cells. Tbe 



material In all organlHmB. A deSnlle layer of the pr 
topiaam surrounds the Inner surface of tbe cell wall, 
and protoplasmic strands radiate throughout tbe cell. 
In which la also differentiated a denser and absolutely 
essential part termed the nucleus. In addition the cell 
contains an abundance of cell sap, or water, holding In 
solution certain food substances. Tbe cell wall Is a 
mechanical support, and aa a physiological agent it Is 
quite dependent upon the protoplasm. In conjunction 
with the wall layer ot protoplasm, the cell nap absorbs 
water osmotlcaDy from weafier solutions outside, and by 

and diffused throughout tbe growing parti. When trans- 
piration la proceeding It Is some of this water of tbe cell 
sap which is given off through tbe Icavt^s Into tbe air. 
Ab a rBBult ot this loss of water the protoplasm con- 
tracts away from the cell wall and the rigiilitv (turgor) 
of the cell ia lost. Thus tbe cells and Ilie lixsnes lose 
Btreuifth, and the plant becomes flaccid and wilted. 

It i\t by means ot the chlorophyll, but It la not tbe 
chlorophyll alone which has to do with tbe formation of 
starch from carbon dioiid. The chlorophyll la imbed- 
ded in the living auhatanoe, forming detlnlt«chlorophyll 
boilles; and It is only when associated with living matter 
that it can perform Its functions. 

Tht Planl it Affrrltd by External Conditioni : It i> 
/tTi(oble.-When a seed Is put to germinate, the first 
requisite Is that it shall imbibe wnter and swell. Oxy- 
gen Is at hand, and if tbe necessary temperature pre- 
vails the protoplasm is awakened to activity, and new 
gruirth Is incited. The protoplasm Increases In hulk in 
ej:i«tina cells, and tben cell division begins. At first 
the embryo draws upon the seed for Its food nupplv, 
and is able to establish Itnelf in tbe soil. A differentia- 
tion intfl tissues and organs having different functions 
has already occurred. Moreover, aa soon aa growth bc- 
" a influences ot external agencies assert them- 
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ut, directly agninat tbe force of gravity (nega- 
tively attracted), it directs itself upward. In an exactly 
contrary manner, tbe flrst root attracted by the stimulus 
ot gravity (positively attracted) directs itaelt down- 
ward. Only the overthrow or overbalancing ot gravity 

v.. Brior stimulus can Dr«vent this reaction. 

. 1 Its sid<-, 
1 some growth has 
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already occurred, bending itself directly upward, aa 
shown In Pis. I7H7. Tbe ivot will form a curve lu its 
growth, and again grow downward. Tbe response of 
growing organs to the stimulus of gravity Is called geol- 
mpUm. Oeotropism acts upon tbe active growing part 
and by means of the living protoplasm. 

Tbe relation of the plant to light, or the light stim- 
ulus, is one of the most pronounced phenomena in 



mitted through 
Note how ie 
seedling bends toward the 
light in Pig. 1788. If exposed, 
the roots wonld direct them- 



I7S8. YounEseedllDEsbowliiB 
mot-hain, and aiao atrdi 
iHDdlna towoids the Uibl. 

be weU observed outside when the sun is low, and at 
any time of day with a window garden. An intei^allng 
case of the reaponse to light Is to be found In the wild 
lettuce [Lactuea Srariola), which ia known sb a com- 
pass pltnt. In sunlight this plant holds its leaves In 
a vertical plane, one row ot leaves pointing north and 
the other south. This provision may be to avoid the full 
rays of the midday aun, and yet to secure tbe best ad- 
vantage of the less intense forenoon and aftemoon auu- 
shlne. The response ot plant organs to the stimulus of 
light Is known as hellotroplsm. 

in the same way plant organs will be stimulated to 

degree of moisture (hydrotropism), a definite tempera- 
chemical agents (chemotroplam) mechauical Irritation 
(Ibigmotroplam)and other stimuli. In allot these wavs 
the plant la active and Irritable. In all eases it is the 
active protoplasm which is concerned in determining 

Temperature has a marked effect upon all living pro- 

eiCbcr by too great heat or too Intense cold each ot lbs 
particular vital sclivities. There are three critical tem- 
peratures tor growth, a maximum or higher tempera- 
ture, a minimum or lower temperature beyond which on 
eitbor side no growth takes place, and tbe optimum, or 
that iutermedittte grade which brings to the best devel- 
opment all ot the tarultics ot the plant. Sometimes the 
optimum aa reckonrd by the amount of growth would 

duction, a tact well recognized In greenhouse culture. 
The growth optimum may also be a temperature at: 
which the plant is more readily attacked bypsrasitlc 
dleeaaes. Particular varieties or species vary greatly as 
to their susceptibility to disease at different tempera- 
tures. Often It is of more value to know the tenipera- 
 idilions for a plant 

r the optimum for 
growth alone. The absorption of water by the rool- 
bairs, tlie manufacture of starch by tbe leaves, transpira- 
tion, and other procesHea are to a large extent depen- 
dent upon the temperature. Hot. dry winds of the sura- 

th; rapid transpiration from theleavea. In dry seasons 
this is very likely to occur with the Norway maple. 
Pig. 1T89 represents an injury of tbls kind. As » nilc. 
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the lesvei on thkt aide of the tree from which the wlotl 

comes are much more injured thui others. 

The annosl fall of the leaf in deeidnous trees Is usu- 
aUj a. matter of temperature, although drongbt and 
other oODdltlons ma; also cause periodic defaliatioo. 
It would coat mush labor to protect the large green HUr- 
fat^s during the winter and It Is e 
a portion of the structure. The i 
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days of ai 



iged in definite ' 
colonleB or zones. 

The sum of the responses to these and other atimntl 
determine the form and character of the plant, and 
determine whether It shall Tery closely resemble its an- 
cestore. or whether it shall hare characteristics Tary- 
Ing slightly from them. From the same parent a dande- 
lion of the moantaln-side will difTer somewhat from the 
dandelion of the lowland meadow. External agents, 
under which category cultivation is an important factor 
with domesticated plants, act not only slightly to change 
Individuals, bat in time^o change varieties and species. 
Working from one generation to another, In conjunctiun 
with natural or artiflclal selection, external agencii'^ 
develop new forms and habits as the plant adapts itself 
more perfectly to these conditiocB. In this way plants 
yary as individuals, and in time as races or species. 
These variations are but slight (ram one generatioo (o 
another, but it is safe to say that there are few ciilli- 



i« Norway maple Injund b 



chill the root-hairs and Irritate the aasli 
1, and from the 1 



S organs. 
sorplive 
e gradoall; withdrawn 
e readily made soluble. The 
cell walls and the less useful parts are left, and by the 
formation of a distinct corliy layer acrons the leaf-stalk, 
where it Is attached 1« the main stem, the plant cuts off 
Its asslmllatory organs by a natural process, so that no 

mark its fall. In this process Che chlorophyll la oxidised 
and changes from green to some other color, as yellow 
or red; and often It is Ijy this means that the beautiful 

very likely as a protection to shield twigs and trunks 
from the hot autumn sunshine. Likewise, the twigs 
themselves may be vrovided with color for the same 
purpose. 

The old leaves arc dropped In the autumn, bat al- 
ready a new set of modified leaves in the form of bud- 
sealea have been formed, in turn to be defoliated the 
next spring, after serving a term of winter protection. 
Deciduous trees then shed their summer leaves when 
growth ceases and their winter leaves when growth is 



iilemfure.— Among works upon plant physiology may 
be mentioned Sorauer'a "A Treatise on the Pbyslolofiy 
of Plants," translated by Weiss (Longmans, Green & 
Co. ) i Detmer's "Practical Plant Physiology," translated 
by Moor (The Macmlllan Company); and Pfcffer'a 
'PbyBiologvof Plants," translated by Ewart (Clarendon 
Press). The first mentioned is Intended for the use of 
gardeners, and the others are technical treatises. Such 
books as "Living Plants and Tbelr Proponiea." by 
Arthur & MacDougal; "The Burvlval of the Unlike," 
by L. H. Bailey ; "A Theory of Horticulture," by Lind- 
ley; "Plant Relations," by J. M. Coulter; and other 
similar works xoay be consulted with much profit. 

B. H. DuoQAB. 

PHTBOOABFUB (Greek, pAyao, bladder, and karpo*, 
fruit; alluding to the Inflated capsules). Syn., Opulrfs- 
(er. Botaceat, tribe Spiraea. Niskbabb. Hardy orna- 
mental deciduous shrubs, of spreading or erect habit, 
with stipulate, alternate, petlolate and mostly 3-lobed 
IvB. and with ambel-llke beads of whitish fls. appearing 
late In spring, terminal on short hranchleta along llio 
stems and followed by clusters of small pods, inflated 
In some species and often assuming a bright red color 
late in summer. Thev are well adapted for shrubberies 
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inch as the squash and potato may be killed 
Emulated to 



i the protoplasm of the cells is s 
give up Its water into the spaces between the cells, and 
then not being held by the protoplasm, this water is 
readily evaporated and the plant dies from being dried 
out. In the same way a plant may wilt and eventnally 
be much Injured if cold water is applied to its roots. In 
general, freealng consists in the drying out of the pro- 
toplasm and the formation of Ico crystals between the 
cells. The plant may nicoTer If the protoplasm can 
gntdually reabsorb this water: it will die it the water is 
not reabsorbed. 

The eifect of temperature upon orders and species of 
plants Is very evident in the differing character of the 
vegetation Id different life sones. Temperature is not 
alone the cause of the difference, but it is the principal 
factor. In the tropics succuleut plants predominate, 
and gigantic leaf sarfares abound aa accommodation 
to the great moisture content of air and soil. In the 
temperate regions there ia a degree of heat encouraging 
perfection of slie in woody development coupled w'" 



QBlderable li 
development o 
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B plants. In arctic regions 
It green growth Is entirely suppressed, 

texture of leaves and fruit is expressive of hardiness. 

Plants along the seacoaat differ from those farther 
Inland, the salt spray having a very Inlurlous effect 
upon those wbicb have not become resistant to II. 



and grow Id almost any soil. Prop, easily by either 
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gulflhed by the stipulate Us. and the often Inllitted poih 
dehlHfent sIud^; both Buturr* and containing one or (ow 
ahintng yellowiiib seeds, the bark peplinp off In thin 
aCripi. Also ■ometlniea united with Neillin. 

OpnlUAUoi, Mftiim. (Spirira optilifdHa. lAna. Opn- 
Iditer opulirdliui, Kuntze). Ninebakk. Fi^. 171NI. 
Shrub, to 10 ft. high, with wldO'SprewlinK and recurv- 
ing branches : Iva. ronndlBti ovat«, usually cordate at 
the bfi«e, 3-lobed. with the lobes crenately dentate, 1-3 
in. long, usually gtnbroua beneath: corymbs 1-!j In. 
broad, niany-Qd.: pedicels and calyx glabrous or pubes- 
cent; ports a-5, inflated, much longer than calyi-lobes. 
June. Quebec to (la., west to Uanltobn and Kanens. 
B.B. 2:195.-Var. Mtu, Klrcbn. |var. ftfir«a, Hort.). 
LvB. bright yellow at first, changing to golden bronzy 
yellow. Var. nfciu, Klrcbn. Dwarf form with smaller, 
lesa lobed, dark green Iva. 

Amnrinili, Maxim. ISpirtta Amuriniit, Maxim. Op- 
nldaltr Amuriniiii, Kuntie). Similar to the former, 
higher and of more vigorous growth : IvB. 3-5.|obed, 
with acute or acuminate, doubly serrate lobes, usually 
pubescent beneaih, 2-S In. long: fls. large, with grayish 
tomenlose pedicels and calyx: pods tomeutose, only 
one. third longer than calyx'-lobes. June. Amurland. 

P npUAtta. Kontia (Splma eaplUU. Pnnb. Op^ai 

™SUlj-"ailledlo*0. opoiSoJial'ToBOft.: Tv-.^n 
<iith lerrate. more elonEaled lob™, tomentase t 
  " lo OalU,— F. maJt. 



T. & Orm,). 



(0. 
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1. Hell 
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, lO-ner 



, tllchllr 3-lDbed. with crenalelr and oUursI; toothed lobei. 

M. 77S8 (aa Neiilia Torrej-i).-P. mrndBiimi*. Conll. (Opnlister 

Wal.T 'similar lo" the prwt«dlnB, lo s' ft. high: Ivs. smaller! 
^-iKln. loni. ln<-iM'ly 3-lDbrd. with Inrlsely >errale lobea, mu- 
all; (labioui: pods 1-Z. Colo. toCallf. U.F. 2:5. 

ALfOED HCHDEB. 

PHTSOSTEQIA (Greek, bladder and covering; refer- 
ring to the Inflated fruiting calyx). LabiiUt. False 
Draqoh-ueau. Three or 1 speclee of bardy hertiaceous 
pcreanials, native to America, with splkea of gaping 
tts. of purple, rose color or white. P. Virginiana, the 
dominant and most yariabte type. Is frequent In gar- 
dens and is somelirues called the Obedient Plant be- 
cause Its corolla will stay for a while in whatever pos|. 
tion It is turned, to the right or left. This plant and its 

theni, a large number for any labiate. P. yirgittiana 
Is an elegant plant when welt grown and it doefi bent In a 
strong, rather moist, fertile soil. It forms large clutnps 
3-4 It. high and blooms in July and Aug. Requires fre- 
quent division or replanting. 
Generic characters: calyx hell-shaped, i 



PHTTEUMA 

contracted, middle lobe spreading or recurred; colamn 
■hart. Natives of the want) regiona of Asia and Amer. 
The American species have their [vs. mostly spotted. 

qnaioetlsoU, Llndl. (Ooodyira qverclcoia, Chapm.). 
Stem ascending, 6-12 in. high: Ivs. ovate or oblong- 
ovate, thin, on slender petioles, spotted with silver-gray : 
spike densely fld.: sepals and petals oblong, obtuse: 
labellum concave, ending in a broadly ovate, acuminate 
and recurved point; spur pouch-like. Aug. Low ehady 
woods, Fla, and westward. Hbikbich Habselbbino. 

PETTlLEPHAS (Greek, iltphaKt plant; referring 
lo the hard white seeds which can be worked like ivory). 
PalntAeta, Prostrate or ascending palms of doubtful 
relation ship, referred by some author! ties toi^ndattoctfr. 
They are dicecious, the fls. densely crowded In calkln- 
llke spadicea. without any perianth: leaf-segments 
acuminate. Species IS. South America. 

mMlootepft, Ruli & Pav. Ivoiit-n0t Paui. Caudpx 
low: Ivs. very long, pinnate. Peru, Veneinela. Go. 24, 
p. lee.-Once adv. by Pitcher & Manda. Fumi-he» 
the vegetable Ivory ot commerce. Sometimes called 
Negro's Head. jiR^o q. Smith. 

FHTTStHU (old Greek name, meaning simply "a 

Elant," used by Dioscoridea for some mignonette-like 
erb). Canpanmlitta , Horned Rampion. Phyteuman 
are hardy herbaceous perenniala, used for borders or 
alpine gardens. (See Figs. ITUl, 1792.) The fls. are 
mostly shades of blue, more or less purple, rarely white. 
There are two styles of inflorescence, the globular anil 
the long-and -narrow, the former being the more interest- 
ing. The showy feature of P. comotHtn, at first glance, 
seems to be a group of colored and much elongatnl 

which usually show slits at their inflated base and are 
narrowed above into a very slender tube from which the 
atyle and stigmas are much exserted. In P. comasiim the 
corolla never opens, but In all the others it Anally npltts 
at the top, making a spreading or irheel-ahaped flower. 
The tubular stage seems the most attractive in the 
round -clustered species and the open atage, perhaps, in 
the oblong-clustered species. Phytcumas are natives of 
the Mediterranean region; almut 50 species. These 
plants are Utile known iu this country, but the follow- 
ing account ts given because the plants are worthy and 



5, equal; corolla 2-llpped, Inflated above; upper lipcon- 
cave, rounded, entire; lower lip 3-lobed, the middle lobe 
commonly notched ; Btamena 4, dldynamous ; anther 
cells parallel. 

VirglnlftllA, Benth. {P. Tir^inica, Hort.). Fls. an 
tnr-h long, ranging from purplish red through rosy pink 
and lilac to white. B.M. 407. Mn. 7:81. F.R.5:55. Var. 
ilba, Hort., Is a recent and beautiful whlte-fld. form. 
K.H. 1898:330. 

Var. IptelAaa, Gray, is a tall form with very acutely 
serrate lanceolate Ivs. and denoe-panlcird spikes. A 
Texan form with erect, imbricated fls. B.M. 33U0 (/*. 
imbricata). 

Var. dtntimUta, Gray (P. dmliculdluM, Alt.). A 

or obscurely serrate Ivs, and more slenderor loosely-flil. 
spikes. Middle Atlantic states. B.M. 214. 

F, W. BarcuY and W. M. 
FHTStrsnS (Greek, Madder and tail; from the purse 
or pouch-like spur). OrchidAcea. A genus of about 
20 species belonging to the category of Ooodyera and 
AniBCtochilus, and cult, for their foliage. Stem simple, 
erect, leafy: Ivs. petlolale.ovateto lanceolate: Ss. small. 
in a terminal raceme; petals and dorsal sepals cohering, 
galeate; lateral aopals free; labellum spurred, strongly 
coQcave above the entrance of the spur and abruptly 



species are much confused amongst hortl- 
'4one of the species seem to be regularly Id 



after growth begins. They thrive In ordinary garden 
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by "D. K." In Gn. 28, pp. 91, 92 (18*5), from which 
Ihe following points mre »bBtracted. The BinalleBt 
apecies, s» P. humilt uid paucillorum, should be 
planled hy ihemselvea or wilh othervery dwBrf alpines, 
HO that they will not be smothered by taller sud cosraer 
aubjectg. The tallest, most robust and easiest spec iea 
l9 P. campanuloidei, large clumps of which attain 3 ft. 
in diara. and (crow 2 ft. high. Such a clump makes a 
flue centerpiece for aflowec-bed and blooms throuRh July 
and Aug. Similar to it but Interior Is P. limoniroliun, 
with lighter blue fls. Both have ohlong inflorejcencei, 
OS also do P. Halltri and P. tpicaliim; the former 
growing a foot high in dry, sunny spots Id t, aoulh- 
tra border, the latter attaining V/i ft. on sunny rock- 

At the other extreme an regards habit, ease of culture 
and Btyle of Indoresceaee, Is P. comoiun, which in 
rockeries requires renewal every few years. A stock 
should therefore be constantly kept in pots. In the 
rockery It likes a shady position and In winter tbs crown 
should be covered with coarse sand; water freely from 
the time growth starts until flowering begins. Treated 
as a put-plant It is more easily managed ; use light soil 
well mixed wltb pieces of sandstone about the siie of 
marbles and wedge the roots lightly between very bard 
stone; plunge the pota In cool material and give partial 

Of the other ronnd -clustered types the following are 
very much alike: P. orbirular*. Hchtuehteri, CharmelU 
and Jlicketii. P. kemitpharieun thrives best in dry, 
sluny places, particularly In the cracka of a crumbling 
brick wall, or on a steep slope with a southern exposure. 
It grows 1-6 In. bigli. 

The botanical account following Is mainly derived 
from DO. Prod. 7:450 and Koch, Syn. Flor, Germ. ed. 
III. 2:402. DeCandoUe adopts the 3 sections made hy 
'I. Don, of which Section Kvmotoma contains only the 
..-,..._ r, '■ -' -1 II, Hr 



I. Fruiting ipiktii lillli tUm- 
gated, Bierelg oval, 
a. iVo. of til. abotit S 10. paiuilloniiii 

cc. ifo.orrtM. about li 11. glohnlarinlolluB 

D. CpptrlvM.tntiTt 12. hamlaphoilenm 

»u. Upper Irt. rimolely 

denlieulatt 13. hamlla 

DbO. tTpptrlvi. eretiate H. Siebwi 

'CC. Ifo. at fit. 15 or mors. 
D. Uracil tcilk on ovate 

baee IS. orblenlMi 

DD. Bratli liHtar. 

K. Beight % ft 16. ObStlMlU 

H. Heiaht 1 ft 



situated near the apex, while Id the former they may ba 
2 or 3 and situated near the middle. To Section HI, 
belong species 1, 7 and 8; to Section II helong all thel 



wroUam, i. 



It. 



mpannloldes, S. Hallari.T. 

new!«DB. 1, hemispliierleuiD, 12. icononBrlfoUiUB. i 

larmelU. 14. IB. humila. 13. Sleberi. 14. 

moiiiiii, i. llmonUoUaiD. 8. (plcatum. B. 

A, InflortietHce a raceme or pail' 

IX, Inflortietnt* an umbel 2. MMonm 

lA. Inftoreieenee a ipike. 

B. Fruiting ipikti long and 
narrow, cf/lindrical. 
C. Ftouiering ipikei nmnd- 
iih or oval. 
D. Sligmai t. 

I. Jiool-tei. long- 

ttalked 3. MOTMnarUoIlnill 

n. Boot-lvt. ihori- 

italkid 4. XtolwlU 

DD. Stigmatg 5. bttonlMBloUtui 

00. FloKerinff ipikei Qilong 

B. Color ol rii. tchltiih 
or yelloKiik, 

grtenieh at tip 6. iploatlim 

n. Color of fit. dark 
violet, rarely 

tokHe 7. HkUari 

DD. Spikii looie 

I. FIl. light blut! ite 

branched 

u. Fli. dark viottt; 

Item not branched. 9. MmttuaiaUm 




I'm. Two oUMt lypaa ol Intlonac 
The looM-tpiktd P. limonifalltm aod the den. 
/sjium. 

1. eaJita«aa,Waldit. & Kli. (Campdnula Americina, 
Hort., not Linn.). Scabrous: stem nnbranched: Its. 
sessile ; lower ones ovate, crenate-serrate, narrowed 
at base; upper ones nearly entire: fls. blue, short-pe- 
dancled, solitary, sparse. Hungary, Caucasus. 

2. oomAanin, Linn. Fig. 1701. The only species In the 
genus witli umbellate Inflorescence, and In which tha 
corollas are not finally split at the apex. A decumbent, 
uubranched, glabrous plant native to the Alps: fla. pale 
lilac below, darker purple above. B.M. 64T8. O.C. II. 
14:177. Gn.l8,p.245,eopiedln6n.28,p.SI; 

and B.H. 1882, p, 4S2. G.C " 

34:11. 



452. O.C. 11. 26:81, copied In l.H. 



vm. 
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(B.H. 2066, eiToneoQslf u P. bslonic 
pliBhblue {B.M. Z2T1). 

t. KloUlll. All. TbiBniky nlsobedlstlDKoiibed from 
P. icoTSOHtritolium uid P. betonieafoliiim b; hnviog 
(he colji plloae nt the middle, It being glabroaa In the 
other two. A native of Mt. Ceula in Sardinia, vith Its. 
never cordate. Color of Qa. not italed, proboblj blue. 

G, batonloBlAIIiimiTlll. Root -1 vs. cordate, long- stalked : 
bracts fewer than Id P, Ificlielii and probably Dot re- 
fleied. Eu. Not B.M. 2066, which 1h P. ttoraineri- 
/oliuin. Color of lU. not stated. 

6. ipiofctDiil, Linn. The color of the fls. (whitish or 
yellowisb, green at tip»| 1» highly charBcteristic; lower 
Ivs. doubly crenate-serrate, long- stalked, cordate; spike 
oblong, 2-3 in. long. Eu. B.M. 2347. 

7. Hilleri, All. Lower Iva. doubly and coarsely ser- 
rate, long-stalked: spike ovoidKiblong; fls. dark violet 
towbile. Eu. 

B. limODtfAUlun, Sihth. & Sm. Fig. IT92. This maybe 
dlntinguiKhed from P. eampanuloidit by the elera-lvs., 
which are fewer and pass Into bracts: fls. light blue. 
The inflorescence la more sparse, hot very dainty. Mt. 
01ympas,DBlmatla, near Naples. B.M.2HB (P.«(n((a). 
L.B.C. 7:667 {P. virgala). 

9. eanpannlotdsi, Bleb. SuOlciently distingaished in 
the key and under No. B. Caucasus, Arinenla. B.M. 
1015 ahowa a stalk with over 60 fls., while P. limonifo- 
fium has only 12-30. Fls. dark violet. 

10. panoUUrnm, LIdh. Very dwart : Ivs. eDtire; 
root-lvs. short, obovale-taaceotate: bracts clllate, entire 
or aubdentate at base, Dever dentate at spei. WesterD 
Alps and Pyrenees. Fls. violet, according to Koch. 

11. glDbnlariBlilllum, Stemb. A Hop. Probably a 
var. o( P. pauciflorum with larger atems, root-lvs. 2-4 
llaes longer and thrice as wld(^, aDd the bracts always 
BDtlre at the base. Austrian Alps. Fls. violet. 

12. hsDiiiphsrloniii, Linn. Lvs. erect; root-lvs. sub- 
entire, linear or lanceolate -linear, much or little shorter 
than the afflm: bracta oil late, 

or ^Uowlah. Alps and PyreD 

13. hbmils, Scblelch. Boot- 
rowed at the base, upper 
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Piedmont. -f. OarUtia ot BIr. ii P.homIL 
iHtia of ViU, K P. serratnm.  >iwl« pr> 
cult., and H!ar»lT to be told from P. lnun 
lanrer item, little wldir Ka. and calyx Elsbi 
not«ly clllate.-/*. luitriArutH, K. Bfver and . 
oltsied by the Nallanal Arbgretuia at ZtwK 



W. M. 

FHTTOLACG& (a hybrid name: Greek, phylos, plant, 
and French lao, lake; referring- to the crimson berriesj. 
Phytolaccdcta. P. decatidra, our eammoD Pokeberry. 
Is sometimes offered by dealers in native plants and ila 
yooDg asparagus -like shoals are sometimes used as *i 
pot herb. Its fiattlsh berriea yield a crimson juice of 
a very dlatlnet hue, but it has never been flied (or 
dyeing purposes. Children sometimes make red ink 
from the berries (ur amuseroeut. Pokeberry is some- 
times a troublesome weed. If Is thorougiily natural- 
ised in Enrope. It baa been used to give color to pale 
wIdcs, but its use for this purpose is Injurious and In 
PortDgal is prohibited by royal decree. The roots are 
emetic, purgative and soniewbat narcotic. The won) 

word potan, which apparently referred to any plant 

Jieiding a red or yellow dye, as pokeweed or bloodroui. 
Q President Polk's campaign his follower* wor« leaves 
of pokeweed. 

taken not to Include any portion of the root, as thii 
wooid give a bitter taste and might cause serious ill- 
ness. Small pieces of the root eaten by mistake for 
horse-radish or turnip have caused serious and in some 
instances fatal cases of poisoning. The seeds are also 

Phytolacca is a genua of about 10 species ot troplral 

nate, aesalle or petlolate, acute or obtuse, entire: n>>. 
small, greenlah white, borne In long racemea which are 
at first terminal but by further growth of the stem come 
opposite the Ivs.; calyx of * or 5 persistent rounded 
sepals; stamens 5-15: ovary of S-I5 distinct or some- 
what united carpels: fr. afleahy berry; seeds 1 in each 
cavity 






e tn 



. Eu. Gn. 28:502. Pli 



serrate. Eu. Fls. violet, ac- 
cording to Roch. 
15. orblculkra, LIdd. (P. 

eonf&tum, Kern. P. Am- 



or ovate; upper stem -Iva. 

Eu. -B.il.UW{P.coTdaln)\ 
fla. purple. L. B.C. 2:122.- 
A very variable apectes *iih 
forma ranging from 2-20 in. 
high. 

le. CharmtUl. Vill., not 
Sieb. Probably a botsnlcal ' 
variety of P. Seheuehziri. 
Bracts 3-6 lines loDg, erect 
or apreadlng. Air". Here 

probably beloDga the cut la- i 

beled P. cooionum Id Gn. 
19, p. 419; 44, p. 654; and P. orbiciilare, Gn. 28, p. 90. 

IT. SehaAoluni, All. Bracts IB-24 lines long, refleied 
or spreading. This and No. 16 differ from Noa. 10-15 
Inclusive in having few. narrow, unequal bracts instead 
of many broad ones which are about equal, S. £u. 
B.M. 1797 (fls. purple). 

P. BalHrii. DC., la oesr P. apleatnDi' stem 4-« in. hUrh' 
nwt-ivi. cordate: spike whits, abont »-li lines long In Dower: 



dMtBdrt, Linn. Pokbbbbrt. Ponwiin. Pokeroot. 
Also called 3coke, Garget. Pigeonberry and Inkberry. 

Fig. 1793. A glabrous, strong-smelling, perennial herb, 
4-12 ft. high: root large: Its. oblong-lanceolate or 
ovate- lanceolate, acute, peMoIate: racemes 2-6 tn. ions: 
stamens 10 ; ovary 10-ceIled ; berries nearly X In. 
across, ripe Aug.-Oct. Me. to Minn., south Fla. I« 
Tex. B.M. 631. D. 93. Gn. 21, p. 179. Un. 1, p. ».- 
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Common In cleuian- A variegated form ones cult, for 
omuneDt Is abawn in R.U. IHH7. p. 1i>, the Itb. liicbl green 
above oFlen ibaded rose and more or laas margined 
white, beneath pale rose to violet. 

Ltbtib H. Dxwir and W, M. 
FlCIA {ancient Latin name derived from pix, pitch). 
Canlfera. Spkuck. Ornamental everyreen trees of 
pyramidal habit with spreading whorled branches clothed 
duDsely with acicular Bpirally arrantred ivs. About lit 
npecies in the colder and (emuerate climates of the 

iiiuuDtalDB of the temperate regions. Pyramidal trees, 
Hiimetlmes dwarfed: Its. usually 4-angled with white 
lines formed by numerous stem ata arranged In rows and 
on all i sldeB, or compressed and stomatiferous only on 
the upper side which, on the lateral braDchlets, by 
twisting of the leaf-stalk appears to be the lower one, 
aeasUe and Jointed at the base to a short stalk projected 
from a prominent cushion, called a pulvlnua : as. monCB- 
ciouB, catkln-llke, terminal or axillary; the itamlnate 
yellow or red. consintlng of numerous spirally arranged 
anthers with the connective enlarged at the apex and 
scale-like; the pistillate greenish or purple, cansisting 
of spirally arranged scales each snbtended at the base 
by a small bract and bearing two ovules at tbe inner 
side: cones pendaious or spreading, with persistent 
scales not separating from the axis after shedding tbe 
seeds, which are provided with a large and thin obovate 
or oblong wing. Tbe names Picea and A biei are often 
exactly transposed by faortlculturists and others. 

The catkln-llke fls. ot the Spmce appear In spring and 
■re often very conspicuous by their bright red color. 
These are followed by usually pendent cones, green 
or purple before ripening and light to dark brown at 
maturity. The Spruces are not only highly ornamental 
but also very valuable forest trees, and as Inhabitants 
ot cooler climates they are especially adapted for culti- 
vation in northern regions. All are bardy north except 
P. SmilMana and P. Sitehentii, but do not resist 
beat and drought well ; some, however, as P. pungtnM, 
nritnlaliM, txeelta, and also P. alba and perhaps P. 
Otxorika, endure drought better than most others. For 
ornamental park planting the Spruces belong to tbe mast 
valuable evergreens on account of the symmetrical habit 
and rapid growth of most species. Only a few, like P. 
orUnlalil,iibovata, Omorika, and polila, are of slower 
growth and therefore well sulte<l for smaller parks and 
gardens; and so are the numerous bortlenltural forms, 
which are mostly dwarf and alow-growing and some- 
times more interesting and curious than beautiful. The 
Spruces are often planted as shelters and wind-breaks. 
and also used for hedges, especially P. txctUa, which 

trimmed. P. polita Is also recommended as a good 
 hedge plant and seems well adapted, with its rigid, 
spiny Ivg. The Spruces thrive best In moderately moist, 
sandy loam, but will grow In almost any kind of soil 
provided it contains enough moisture; wet and dry 
soils are pqnally unfavorable. Slopes of northern aspect 
are well suited for Spruces, and they thrive better in 
shady positions than most other conlfere. As the toots 
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shady po 
mostly s| 



r large plants; they may I 

shoots are growing, but if possible avoid transplanting 
shortly tiefore dry i " ' 



spring outdoors In prepared beds 
The young seedlings should be shaded and watered In 
■Iry weather and may remain a year or two before be- 
ing transplanted In nursery rows when not sown too 
thickly. Varieties and rarer kltids are often inerensed 
by layers or by grafting on seedling stork of P.eictUn. 
Picta alba Is used for forms of this species and for P. 
nigra andni&ro. Veneer- grafting inspringor August in 
the greenhouse Is usually employwl, tesn commonly clefi- 
graftlng with half-hardpned wood. The dwarf forms 
grow readilvfrom cuttings under glass In August or fall 
and given slight bottom heat In early spring; also most 
other forms and species, paperiaily those with thinner 
and liner brancbes, cau be ral.ied from cuttings. 



The Spruces are Important timber trees. The soft and 
light, straight -gralDed wood la much used (or construc- 
tion, the interior finish of bouses and for fuel, also for 
ship- building; but It Is not durable In the ground. The 
bark of some species is used for tanning leather, and 
the resinous exudations are sometimes employed in 
medicine. From the Red and Black Spruce, Spruce 
beer Is made by boiling the branches with honey. 
Spruces are often known tn nurseries, especially in this 
country, under the name of Abies, alfimd Rehdrb. 



liand, P, nlfira, vi 






The Piceas embrace some of the moat uaefal as well 
as ornamental trees of the Conifer family. Tbey cover 
a great variety ot forms, from the stiff- branched, sturdy 
and rugged P. pungent to the lithe, graceful and droop- 
ing P. BreviTiana. The American species comprise 
P. alba, nigra, nibraj pungent, Kiigelmanni, BretQ' 
eriana and Silehemii. The grand and towcHngDouglaa 
Spruce and tbe graceful Hemlock Spruce, so called, are 

Pieea alha, the White Spruce, la a native of the 
northern parts of America and is Justly thought to be 
one of our best conifers, a compnct and uptight grower 
of great longevity; trees growing at Wnukegsn, ill., 

ret«ln their pyramidal form and annually make* an 
upward growth. Tbey are the most aromatic of tbo 
Piceas; In fact, this odor Is often used to Identify them 
while young from the Norway Spruce or Engelmann's 
Spruce. They grow on a great variety of luils, bear 
crowding well and also will stand severe pruning; bence 
are used for wind-breaks and hedges. They vary con- 
siderably in color, eome of them fairly rivaling the blue 
form of the P. pungrna. This tree, being a native of » 
" " ' ' '■ " to the ravages of the red aplder 



ctlm. 



d should n 






iitbof 



Philadelphia or St. Louis. There is a variety of P. a 
found in the Black Hllla that stands extreme drought 
better than the northern form and Is largely planted on 
the dry prairies of Nebraska and the Dakotas. It doea 
not, however, do as well In northern Illinois or farther 
east aa tbe northern variety. 

Pieea Sngelmannl, one of the gems of Colorado, 
resembles P. alba more than It does Its near neighbor 
P. piingtnt, being of finer foliage and not as stllf- 
hranched as tbe latter. It la one of tbe few conlfera 
that will stand the extreme cold of St. Petersburg, 
Russia, but on our western pimlries It soon loses its 
lower branches, as It aeems to be unable to withstand 
drying winds 



n In It does not h> 



mid a 



In the easli-m t 
I this fault, as the C' 
to belter agree with It. 
ido conifer, Piera pui 
me the " Queen of 



and mora 



Another Colrirodo conifer, Piera pungent (the blue 
formbeingoalleilbysi 

teste.1 and on all varieties of soil. Strong, sturdy, and 
upright in growth, Its form alone would moke it a strik- 
ing figure in any landscape. Its beautiful color variea 
from a light silvery hue in some specimens to a dark 
blue, almost purple in others. In some specimens the 

Amurnria exrrlia. Undoubtedly the oldest and finest 
specimens of this grand tree are found on the former 
grounds of the late Robert Douglas, at Wankegon, III. 
These trees are now S5 to 30 ft. high and show no signs 
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of weakneRfl anywhere, being one mass of foliage from 
the ground upward. The green form of P. pungens is 
an excellent tree, but is not as much appreciated by 
planters and lovers of trees as it should be, as it is 
always compared to its more striking variety, the Blue 
Spruce. There is a fine specimen growing on the above 
grounds, even larger than the blue form, which does 
not suffer in comparison with its near neighbors, Abies 
coneolor, A. Fraserif P, JSngelmannif Tsuga Cana- 
densis or Hemlock Spruce, Pseudotsuga Vpuglasii or 
Douglas Spruce, and Pinus Strobus, all large and line 
specimens, equal to any in the middle west. 

Picea nigra f or Black Spruce, is undoubtedly the 
poorest tree of the genus from a landscape gardener's 
point of view. It has very short needles and is greatly 
disfigured by its cones, which hang on for several 
years. It begins seeding when very young and is an 
exceedingly slow g^wer. Some good specimens of it 
are found, however, in the East, but in very restricted 
localities. P. rubra, long thought to be a variety of 
the preceding, is a much better tree in every respect, 
resembling P. exeelsa in color and form. It seems to 
be a short-lived tree, especially in the West. This tree 
is undoubtedly the least known of the American Piceas. 
P. Siichensis of the Pacific coast strongly resembles P. 
pungens ; in fact, when the latter was first introduced 
it was thought to be a variety of P. Siichensis. It has 
much finer branches and needles than P. pungens, Yuries 
in coloring as much as the latter, and where hardy 
makes a very fine tree. Unfortunately it is not hardy in 
any of the northern states. Unlike P. pungens, it will 
not stand close planting, as the needles fall off badly 
where the branches are rubbed together by the wind or 
strike other objects. 

Without doubt the most graceful and elegant Picea is 
P. Breweriana, or Weeping Spruce, a native of the 
Siskiyou and Coast Ranges of mountains in northern 
California and Oregon. It has the true Spruce form, 
tall and symmetrical, with horizontal branches and a 
beautiful dark green color. In its general features it 
resembles a well-grown specimen of the Norway Spruce, 
but its distinguishing beauty is in the long, pliant, 
pendulous branchlets which hang straight down from 
the branches to a length of 6 to 8 ft. and no larger 
around than a lead pencil. It has a stately grace in 
calm weather, but its characteristic impressiveness is 
seen only when the long, flexible branches are undulat- 
ing in a light breeze or streaming before a gale. The 
bark is smooth and reddish in color, adding to its 
beauty where glimpses of it can be seen through the 
green foliage. It grows only at high elevations in its 
native habitat and on the northern slope of the moun- 
tains where the annual fall of snow is 15-25 ft., as the 
winter trip of the mail-carrier shows. The cones are 
from 214 to 3^ in. long, of a purplish color, and as they 
grow only on the tips of the branches they add greatly 
to its beauty. Unfortunately this beautiful tree has 
not proved satisfactory. Out of over .300,000 seedlings 
raised in 1893, only one plant is now alive; it is grow- 
ing on the writer's grounds and is scarcely 6 in. tall, 
having cost over $100 per inch, and this is doubtless the 
largest specimen in cultivation. 

Of the foreign Piceas P. exeelsa is most popular; 
in fart is the best known and most largely planted of 
any of the genus. It makes a large, fine-looking tree, 
grows in a great variety of soils, is hardy throughout 
most of North America, is the most rapid grower of any 
of the Piceas, and stands close planting very well. It is 
used more than any other tree for wind-breaks and 
shelter-belts. It bears pruning well. Hedges of this 
Mpecies and P. alba that have been planted more than 
25 years are growing on the Douglas grounds that are 
now 6 ft. high and 8 ft. across the base. One fine speci- 
men tree on these grounds measures about 52 ft. high 
and 55 ft. from tip to tip of its lower branches. Other 
foreign species, but not as well known nor as thoroughly 
tested as the preceding, are P. obovata^ a close, com- 
pact-growing tree dark green in color. P. Smithiana or 
P. Aforinda is one of the handsomest of the Piceas, but 
is not hardy in the northern states, plants from seed 
collected at an elevation of 8,000 ft. on the Himalaya 
mountains not proving hardy. Fine specimens of this 
tree are found in California, where it is justly prized. 



There are several species of Picea from China and 
Japan that will doubtless prove hardy in the eastern 
states. All Piceas will stand the pruning knife, but 
this should be used not later than July 1 in the northern 
states and earlier farther south. They are propagated 
from seed the same as Larix; and their varieties, of 
which there are a great number, are either grafted or 
raised from cuttings over bottom heat. 

Thomas H. Douglas. 

Note on the Grafting of Piceas.— In the writer's ex- 
perience, Picea alba is a good stock on which to graft 
the finer varieties of Spruce or those having four-sided 
leaves. Pot the stock 
the last of August, 
keep in shaded frame, 
syringe till danger of 
wilting is over and 
harden grradually. Be 
careful not to keep the 
earth in the pots too 
wet, as roots are lia- 
ble to rot. Place the 
stocks in greenhouse 
after light frosts, and 
graft as soon as roots 
nave started — about 
last of January gen- 
erally. Do not wait 
until buds have made 
much growth, for then 
the sap will be run- 
ning strongly to the 179S. Pioea excelsa^Norway Spruce, 
upper buds, leaving 

the cion to remain dormant. When stock and don are 
of same size, the veneer-graft can be used. In larga 
stocks, use slit- or side-grraft. Be sure that the knife 
is sharp enough to shave dry wood. Cut the cion in 
elongated wedge-shape; place it in the cleft by twist- 
ing the stock with left hand, fitting the cion exactly 
with the right. Be careful to wax well, as a hole the 
size of a pin left on the cut surface will be fatal to the 
cion. Place the grafted plants in a close frame until 
the cion is well started. Syringe from two to three 
times a day, shading when too hot. Give air gradually 
until well hardened. Do not cut back the stock for one 
year, as the cion may make second growth and winter- 
kill. If cion should die, do not use the stock again until 
after a year's rest, as two consecutive pottings will 
usually ruin the plant; this holds good only with Tsuga 
and Picea alba. The above method can be used with 
equal success on Pinus, Abies, Juniperus and other 
evergreens propagated by grafting. g. p. Drbw. 

TNDKX. 

For names not found here or in the supplementary list, eon- 
suit Abies and Tsu<a. 




Abies, 5. 
acicularis, 14. 
aetUissima, 7. 
AJanensis, Id. 
alba, 9. 

A leoekiana, 13, 14. 
alpestris, 5, 15. 
argentea, 9, 10. 11 . 
aurea, 9. 
Barryi, 5. 
bicolor, 1, 14. 
brevifolia, 8. 
Breweriana, 10. 
Canadensis, 9. 
Glanbrasiliana, 5. 
coerulea, 9, 11. 
commntata, 10. 11. 
compacta, 5. 
coniea, 5. 
denudiua, 6. 
diffusa, 5. 
Doiimettl, 8. 
dnmosa. 5. 



elata, 5. 

Ellwangeriana, 5. 
Engelmanni, 10. 
exeelsa, 4, 5. 
Finedonensis, 5. 

glauca, 9. 10, 11. 
I^regoxyana, 5. 
Hnndotnsis, 13. 
inversa, 6. 
Jezoensis, 13. 
KhtUrouf, 2. 
Mariana, 8. 
Maxwell!, 5. 
mediozima, 5. 
Menziesl, 11, 12. 
miniata, 5. 
minula, 5. 
raonstrosa, 5. 
Morinda, 2. 
muricaUk, 5. 
nana. 9. 
nigra, 8. 
obovata, 3, 4. 



Omorika, 15. 
orlentalis, 6. 
Parryana, 11. 
parviformis. 5. 
pendula, 5, 9. 
polita. I. 
procumWns. 5. 
pseudopnngens, 10. 
pamila, .*>, 8. 
puncens, 11. 
pygmiea, R. 
pyramidalis, 5. 
nibens, 7. 
rahra, 7, 9. 
Schrenkiana. 3. 
Sitchensis, 12. 
Smithiana, 2. 
8i>eeio8a, 12. 
tabolflBformis, 5. 
Torano, 1. 
▼iminalla, ^. 
virgata, f*. 8. 
viridis, 11. 



A. Lvs. quadrangular, all 4 sides with 
stomata. 
B. Scales of cone obovate or orbicu- 
lar, rounded, closely oppressed 
before ripening. 
c. Cone 2\S in. long. 
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D. IiKt. ipnadiHg, i-tty rigid, 

Mharply pointtd 

)I>. £/P4. pointing torvard, not 
rtry rigid. 
M. Length ol Iv: %-t in., or 
lOtneiinm a tUtle 
ikorltr in So. S; yoHfg 
branchltli globrout , 
grayith ytllote 



3. Sebnnkl&iu 



lAorfer only in dtcart 



En. JAnglh o/lrt. tK-S lintM. 6 

D. yaung branehtt pubeicenl . . 7 

DD. young branehei glabrotit, 
light brouniih yelloit .... 9 
.. Sealti of cone oblong or r\om- 
boidal, erote at the margin and 
iiinally ttrialt and undMlatt, 
thin, rtry hoiily appniitd 
tlightly tpreading 
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long; Rcnles with entire margtD. N. En. t 

and Muichurik. Gn. 2D, p. 91. R.H. 1894, p. 274. Hn. 

5, p. 189.— Of slower growth tluui P. txeelta and more 

graeefui. 

S. azoilM, Link. (P. Abiet. Euit.). NorwaT 
Sfbucb. Fi^. 1795-T. Tree, to 150 ft., with BprcwUng 
branches and UBualif pendulous bmnchlets: bark red- 
dish lirown; young brandies brown, glabrous or pubes- 
cent: Ivs. quadnuiEnlar, acute, dark green and usually 
shining, H-1 in. long: staminate and pistillate Bs. 
bright purple: cones cylinilrle-oblong, 4-7 in. long, 
light brown; scales obovate, with erose-dcDticulaic 
margin. N. and U. Eu. Em. 1:102. Hn. 1, p. ISS; ti, 
p, 85. — This tree is eitenaively planted as an ornsmen- 

growth and Is a handsome tree, Kith its graceful habit 
and dark greeo, dense foliage, but, like many Spruces 
and firs, loHes much of Its beauty when il grows old, 
d usually aft«r 30 years It becomes tbin and ragged 
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plSE 






r hit nati 



with 



I the upper lid; 
green oh me loteer one. 
I. Cone-nalet rhomboidal, eroae- 
dentieulatt, loote ; Ivi. mvch 

flaltmtd 12. 

13. 
1. Contsealet orbicular or abovale, 
eloiiljf appreited; In. quad- 
rangular, lomeichat flatttntd. .li. 
c. Branekleti rather short, not or 

Utile pendulout 15. 

cc. Branchlitiftm long and tlen- 

der, pendutoui 16. 



I. pollU, Carr. (P. Torino, Koehne. P. bieolor, 
Hort.,not Mailm.). Tree, to 90 ft., forming a dense, 
broad pyramid, with rigid stout brsoehes when young. 
older treed with the habit of P. excelta, with somewhat 
pendulous branches: young branches thick, gisbr 



bloolor 
OoMtlkk 



yelloi. 



rigid, th 



road, often 



sheltera and wind-breaks. The Norway 8pru 
variable, and a great number of garden forms are in 
cultivation. Some of the best known are the following: 
Var. Birxyl, Uort. Dark green, with vigorous, thick 
branches and short branchlets. Var. CUnbra^li&no, 
Lioad. A dwarf, compact form, with short, crowded 
branchlets and small, ^-S-ln. long Its. There ar« 
many other dwarf forms, dtfferlDg somewhat In bablt 
and foliage, as vara. sompAota, eteloo, dUttlH, dnmAia, 
BUwKBOTiiiw, OngtajtaM, Xixwelll (Fig. 1796), mn- 
riosta. pMTiUrmli, proeAmbBnii, pfttnlla, ^gmNS, tab- 
nlisldniili. Var. FliMdoninii*, Oord. Lvs. pals yellow 
at first, beeomlngbronsv brown and finally green. Var. 
InvirM, Carr. With drooping brandies closely ap- 
pressed to the stem. Qng.6:lD0. Var. mmutrAia, Loud. 
A form witb few, thick branches clothed with rigid, 
thick ivs. Var. p4iidDl», Loud. With irregularly dis- 
posed pendulous branches and branchlets, Var. P7T>- 
midUi*. Carr. With the branches ascending at narrow 
angles, forming a narrow pyramid. Mn. 0, p. 87. Var, 
vlniiDilU, Willd. Branches In remote whorls, almost 
horliontol, with very long and slender branchlets wlth- 
on( or with very few lateral 
branchlets. Tor. Tlrgttk, Jacq. 
Idenudita, Carr.). Sparingly 
branched, with long and slender 
branches destitute of branch- 
lets, spreading, usually the low- 
er ones pendulous and the upper 
sending. " " ■-- 



I probably a seedling of 
thlH variety and an intermedi- 
ate form toward the type. Gn, 
3:1TT. There are also some 
forms with variegated and yel- 
low foliage. Tvro geographical 
forms of slow growth and dense 
habit are var. olptstrll, Brllgg.. 
from the high Alps, in habit and 
Collage resembling P. alba, and 
var. madl6xlinB, Nyl., from N. 
in habit a " 



een, K-lln. long: pistill. 
green, staminate yellowish: cone oblong, 4-5 in. ..^^p, 

brown, glossy! scales with finely denticulate margin. P- J02. P. ertelia, var. eldla. 
Japan. S.Z. 2:111. O.C. II. 13:233; III. 21:251, On. 
13. p. 239. — One of the most distinct Spruces; of very 
striking appearance with Its rigid spiny Ivs. spreading 
in all directions from the stout branches. 

2. SmlthiisB, Boiss. (P, Morinda, Link. P. KJiAt- 
roic, Carr.). Tree, to 150 ft., with wide -spreading 
branches and slender pendulous branchlets : Ivs. 
crowded, usually thicker than broad, acute, bright or 
dark green, }4-2 in. long: pistillate fis. purple: cones 
[>-7 in. long, dark brown and glossy; scales suborblcu- 
lar. witb entire margin, firm. Hlmalaj'as. G.C. II. 

24:393. Gn. 19, p. 3:>9; 3!i. p. 599; 39, p. TS.-One o( the .i-iUr tn P nri„.iAli, P 
most graceful Spruces; tender In New England. The „Tniata m^ktlTnU in the 
young growth starts very early and Is liable to be In- „nus Abies in the suoplement- 
Jnred by frost in spring, especially when planted in * jj^^ ^ ^ tniniata If a rais- 
wann and damp situations. pjj„, ,„ A.'«Vn«(a.' which Is 

3. Sohmiklina, FIsch. £ Mey. |P. oborUta, var. a synonym of P. eicelta. var. 
BehTtnliiina, Carr.). Tail pyramidal tree, with pendii- nsonnra. 
Ions branchlets, somewhat similar Inhabit to P. einjta .- 
Ivs. equally 4-Kiried, acute, somewhat dull green, 'A--\% 
in, long, on young plants often slightly shorter: cones 
eylindric-ovatc, 3-4 in. long; scales with enllre margin. 
Cent. AHla.-Sald to be verv similar In habit to P. Smith- 
iana. But recently introduced and only email plants 
are known in cultivation; qui t« hardy. 

4. obortt«,Ledeb. (P.*rc/I«a,Tar.o6ord(o,C. Koeh). 
Tree, to 100 ft., similar In habit to the following, with 
somewhat pendulous branchlets : young hranchpn 
brown, glabrous or slightly puliescent: Irs. qaadrangu- 
lar. acute, dull or bluish green. yi-V, in. long: pistillate 
fls. purple: cone oblong-ovate, light brown, about 2;, in. lower limb- (or many yean 



a synonym of P. eieelea. var. intt. 

pygmtra. Cona oi Norwar apiuca. 

6. OrientiUl, Carr. Tree, to IX%.) 

120 ft., witb ascending and 

spreading branches and somewhat pendnions branch- 
letH : young branches brown, pubescent : Ivs. thick. 
obtuse, dark green and shining, crowded and more 
or less appressed to the branches: Bs. carmine: cone 
cvllndHc-ovate. 2K-3!^ in. long, less than tin. thick: 
scales orbicular, entire at the margin. W. Asia. Cau- 
casus. G.C. II. 21:308; 25:333; III. 3:754. A. G. 
19: M9. Mn. 5, p. 189. V. 20: 185. -A very graceful 
Spruce with dork, glassy foliage; of slow growth and 
Iherefiire valuable tor smaller gardens. It holds Its 
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T. lftbn,Unk(i>.ai>Hf(«iiiM, J. G.Jack. P.riib*tu, 
Sacg.). Bbd Spbuce. Tree, to 80 tt. or oceuionally 
to 100 ft., wlUi short and sleader brandies tormlng a 
narrow pTramidal bead, with red-bmwn bark : young 
brancbcB reddish brovn: Ivs. quadrangular, acute or 
mnaronat«, dark or bright green, sbining, about ii in. 
lonft : flu. purple : oonea oblong, lii-2 In. long, light 
reddish brown, glossy; scales obovate, rounded and en- 
tire or slightly erose at the mnrgm. From Canada lo 
N. C, along Uie Alleghany Mts. S.S. lS:&97.-Hfuid- 
some troo, but requires cool and moist siCnallon and is 
less drough I -enduring than most others. 

fl. Mgtt^ Link [P. afariina, Britl., Stems A Pogg.). 
Pig. 1799. Tree, usually to 20-30 tt. or occasionally to 
•100 ft., with slender, often pendnlons branches forming 
a narrow, irresnlar bead: bark gray-brown: ;oung 



pice:a 

brown and glossy, lH-2 In. long; scales orbicular, with 
usually entire margin, thin and flexible. From Labra- 
dor to Alaska, sontfa to Hont., Minn, and N. T. S.S. 

12:598. G.P. 8:223; 9:355. F.S. 21;3251.-A decorative 
speoles of dense habit nhen young and with rather light 
bluish green foliage; it endures heat and drought mucli 
better Uian the two preceding species. The most Im- 
portant garden form Is var. aarAlsa, Carr. (var. (ir|r^nl«is 
and rar. gtaiteaj Hort. Abiea nibrai vsr. viotdcea^ 
Loud.). Of dense habit, with light bluish green or 
almost silvery gray tallage. Var. ftftrea, Belssn., haa 
yellow foliage. Var. nfcna. Loud. Dwarf, forming a 
3und bush. Var. pindltla, Beissn. With pendu- 



I, Harr.l. 



1797. Bhaddinc of t> 



•M of Norway Sprue 



The picture shows t) 



onngsr). This shows 1 






branches brown or yellowish brown : Ira, quadrangular, 
obtuslsh, dull dark or bluish green, bloomy eapeclBlly on 
the upper side, H-'/i In. long : Hs. purple: cones otbI- 
obtong, globose-ovate when open, dull grayish brown, 
•4-liiiD. long ; scales rounded and finely denticulate 



10. Snplmuuil, Engelm. {Abiei eommuti 
Tree, to 150 ft., with slender spreading I 

closely arranged whorls, forming a 
dense and narrow pyramid In young 
trees : winter-buds with brownish 
yellow usually appresaed or little 
spreading scales: young branches 
pale brownish yellow, pubescent; 
^ Ivi. slender, straight or slightly 
incurved, acute, bluish green to 
steel-blue, 3^-1 In. long, without 
resin canals, of a strong aromatic 
odor when bruised: fls. pnrple: 
cones oval- to cyllndric-oblong, 
light brown, 1J4-3 in. long; scales 
rbomboldal, narrowed and truncaut 
or rarely acute at the tpex. From 
Alberta and Brit. Col. to Arii. and 
N. M. S.S. 13:B99.-A very orna- 
mental tree, varying in the color 
of foliage. Var. glaAoa, Hort., has 
bluish or steol-btue, and var. M- 
gtntML, Hort., silvery gray foliage. 
P. pievdopungem, Dieck. seems 
not to differ from typical P. Engel- 
manni. i>. Etyielmanni in said to 
be sold for P. pimgem. It Is more 
common, and its seeds are there- 
fore more reudily secured. 

11. pAnfftn*, Engelm. (P. Far- 
rydno, Sarg. AbieM Mimini, 
Bugelm., not Llndl.). Fig. 1794. 
179S. Tree. SO-lOO, or occasionsllr 
to 150 ft., with horisontal stout 
branches in rather remote whorls, 
forming a broad, regular pyramid: 
winter-buds with brownish yellow 
usually refleied scales: young 
branches glabrous, bright yellowish brown: Its. rigid,' 
Incurved, spiny- acuminate, bluish green to silvery 
white or rarely dull green, % to one and one-fifth In. 
long, with e resin canals: cones cylindric -oblong, light 
brown and glossy, 2%-i  ' 



s' ETOwtb ot this llml 



ranphletfl, and thM« a: 



I. 12:59 
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often only a few ft. high when growing In swai 
most ornamental garden form is vsr, I>onm«tt(, Carr.. 
with ascendingcrowded branches forming a dense conical 
pyramid. A similar form, somewhat broader at the base 
and with more light bluish green foliage. Is var. Mali- 
gna, Beissn. G.C. III. 11:80. Var. bnvUAlU, Rehd. 
iP.brcvitilia,Petk). Fig. 1T94. Small tree, with short 
spreading branches forming an Irrogular and narrow 
head : Ivs. nsually li-^i In. long, bluish green: cones 
X-1 In., seeds 1-12 In. long. Of little omamentnl value. 
V.23:291. A.O. 33; 301, 303. Var. Tlrgjtt*. Rehd., Is 
a sparingly branched fomi with long and .^lender 
branches destitute of brannhlets, very similar to P. 
eiceUa.-ViT.vityata. O.F. 8:46. Var. ptiaUft, Hort., Is 
a dwarf, compact, cushion-like form of very dark green 

9, «lba, Link (P.CniwJ^nsfs, Britt.. Stems & Pogg.). 
Pig. 1794. Tree, usually 60-70, sometimes to l.'iO ft., 
with Bscendtnt branches and usually pendent branch- 
lets : bark light brownish gray: Ivs. slightly curved, 
acute or acutish, more or less bluish green, }i-% in. 
long, of a strong, aromatic odor when bmlsed : lis. 
pale red or yellowish i eones cylindrlc-oblong, light 



Utah 



1. 12:G0 



a Colo. 



G.C. II. 20:725; 111.10:547. Mn, 7, 
i.H.2:273. F. 1884,p.5. O.M. 40:35. 
I and very hardy tree of symnietricsl 



J. 51. Gng. 7:49 

—A very handso 

babit, with light, sometimes almost silvery 'whii 

age. According to the different shades of color of the 

foliage, vars. arg^ntea, ocerfllea and glatlea, Uort., are 

distinguished. Var. vMdli, Kegel (A CDtmsiiMto, Hort.), 

is tbe form with green Ivs. A dwarf compact form at 

this species originated about 10 years ago at the Arnold 

Arboretrum. 

12. 81tob«luia, Carr. (Ibitt MfntUii, Llndl.). Trox- 
LASD Spkucb. SitkjSpbvck. Tree, usually 100 ft,, Oc- 
casionally 200 ft. high, with slender horiionta) branches, 
forming a brosd pyramid in young trees; In old trees 
tlie upper branches short and ascending, the lower ones 
sipnder and spreading, clothed with slender branehlets: 
bark bright or dark red-brown; young branches rigid, 
lii-ht brownish yellow, glabrous: Irs. bright green, 
shining and rounded on the lower aide, flat, slightly 
rlilged and silvery white on tbe upper side, sharply 
acute or acuminate, 14-1 in. long: stauilnate fls. red: 
cones cylindric -oval, pale yellowish or reddish brown. 
SS'j-^ In. long: scales rounded at the apex and erose. 
Alaska to Calif. G.C. II. 25:728, 729. S.S. 12:602. O.F. 



PICEIA 

4:211(eiToneonBlra*medDouKl)uiFir|. M.D.0. 1896:403. 
—A very oruaniflntal tree, especially attractive b; the 

eantrasting colon of the tohtge, but It can bardly be 
growD aucceaafully In the eaalern states; it does not 
■(and the hot euminerB well, and Is probably not hardy 
farther north tbut Haas. Vor. ipteleM, Beissn., is □( 
■lower growth and more compact habit, with more ai- 
cehding branches and ■horter, more rigid Ivg. 

13. AjantluU, Fiach. {Abiti JiiofntU, 
Sieb. Jt Zucc. P. Handottilit, Mayr. P. 
Attoekiina, Veilch partly|. Tree, lOO- 
15U tt. or occasionally higher, with bori- 
lontaliy spreading slender branches : bark 
dark gray : yonng branches glabroDK, 
shining, yellowish brown or yellowish 
green; Ivs. siightly curved, acute or ob- 
tuse, slightly ridged on both sides, dark 
green and shining below, silvery white 
above, %-% in, long: fls. caiminet cones 
oblong, light brown, IK-S^j tn. long; 
scales oval'Obl^pg, erose. E. SIber., 
Amurland, Saohatln, Teso. B. H. 6743. 

U.C. II. 13: lis, 212; lit. 3. p. 53. Qt. 38, p. 217. 
flgs. 2-S.— Similar to the preceding and highly oraa. 
mental, hardier: Ivs. soniewhat broader and shorter 
and leas sharply painted than in the preceding. P, 
Ajaittniii andi*. Bondotniit are eonaidered by Mayr 
as two distinct speciee: the first has ynllowisb green 
branches and on older plants the slightly swollen leaf- 
cusbions are recurved; the latter baa light reddish 
brown branches, tbe leaf-cushions on the upper side ot 
the branches are much swollen, pointing forward, with 
two small furrows below the apex, the ivs. somewhat 
shorter and the bracts o( the scales somewhat narrowed 
near the middle. 

14. blMlor, Hayr (P. Alcockiitta, Carr., partly. 
Abitt hirolor, Maxim.). Tree. 80-150 ft., with slender 
spreading branches: bark grayish brown: young 
branches dull reddish brown, sometimes finely pubes- 
cent: IvB. somewhat curved, dark green above with two 
bluish lines below, sharply acuminate, %-% In. long: 
cones oblong, brown, pnrple before ripening, 3-4 Is. 
long; scales obovate, finely denticulate at tbe often re- 
curved margin. Japan. G.C. II. 13, p. 213. -Handsome 
tree, with more slender branches than tbe preceding 
and of more rapid growth. Sometimes cult, under the 

15. Omorika, Bolle IPlnui OnorlJcd, Panclo.). Tree, 
to 100 ft. or higher, with rather short spreading and as- 
cending branches forming a narrow pyramidal head; 
young branehes brown, pubescent : [vs. compressed, 
ridged on botb sides, obtuse and mucronnlatk^dark 
green and shining below, with whitiah UiieB above, H- 
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aVa. long: fla. purple: cones ovate-oblong, cinnamon - 
brown, glossy, l54-2S In. long; scales almost orbicular, 
with flnelT dentlrulaie margin. S. E. Eu. G.C. II. 
21:308; III. 2\:\53. tit. 47, p. 177.-Hand8ome tn* of 
rather slow growth, forming a dense and narrow pyra- 
mid when young; very hardy. 



16. BraVMiftnA, Wats. Tree. 80-120 ft. high, with the 
branches at the top slightly ascending, the lower ones 
horiiontai or penduloua. with whip -like pendulous 
branchiets often 7 or 8 ft. long, (umished witn similar, 
slender lateral branchiets; young branches reddish 
brown, pubescent ; Ivs. straight or slightly curved, ob- 
tuse, rounded and dork green at the lower surface, al- 
most flat and with white lines above. %-l In. long: 



ITH. Picea nlara (X %). 

■tamlnate a». purple: cones oblong, 2K-5 in. long, ligh 

orange-brown; scales oborate, wlUi entire margin. Sis 
klyou Mts. in Ore. and N. -Calif. S.S. 12:<>01. O.^ 
3:66, 67; B:B95. G.C. II. 25:497.-Oue of the most dii 
tlnot Spruces, but it baa not yet been snccesafuily cul 
tlvated in the eastern status. 

P. Columbiina. Lemm., Is a form of P. EncFlmanni. c 
tmnller ilie. with smaller cones and •calr brown bark.-I 
OUhni. Maat. Tree, to ISO ft..aniAd to P. liloilor. bm In 
■horter, about ^^-H In. Ions and oompanitlTely broad; earn 
1-t In. loDE. Amnrlsnd. Bachalin. Y«o. G.C. II. I3:30L— i 
. RcEel. Allied to P. poliU, I 






,t X, cone; 3 



PICKZBEI-VEXD. PfmUdiria. 

riOQTES. See Carnation. 

FIOKABMA rOreek, pikraimo; bitterness; referring 
to the bitter bark and wood I , Including i^cr<t no. Sima- 
rubieta. Trees and shrubs, with alternate, odd-pinnate 
IvB., yellowish green fls. In oilllary, Ion g-ped uncled, 
loose cymes and subglobose, dry, berry-tike fr. About 
8 species in S. and E. Asia and W. India. Only F. 
allantholdei. Planch. IP. Japimica. Gray), seems to be 
in cult. It is an upright nbnib, almost glaliroua except 
tbe tomentulosB inflorescence; Ivs. witb 4-8 pairs at 
ifis. ; Kts. orate or oblong-ovate, acuminate, crenately 
■errate. 2M-3% in. long: fr. pea-sited, bright red, 
with 1 seed. N. China, Japsn. This Is probably the 
hardiest species of tbe genus, but ha« proved only half- 
hardy at tbe Arnold Arboretum. Farther north It may 
be of value on account ot Ita orange and scarlet fall 
coloring and the bright red fruits. It In nomellmea 
united with P. gHamioidea , Benn., from Himalaya and 
China. Wood and bark are exceedingly bitter. The 
wood of some species, especially P. ««(«., Pianch., 
from Jamaica, la used in medicine like that of Quaasla. 

AURBD RtBDIB. 

PICTDSBB. See Pholograpttg. 

nS-PLAHT. See BAubart. 

?ItEI8 (a mythological name]. Including Parlbtia. 
BricAcea. Ornamental evergreen or deciduous shrubs 
or rarely small trees, with alternate short-petloled Iva. 
and handsome usually white fia. in often -pan icied ra- 
cemes or in racemose axillary fascicles. The evergreen 
P. (iorilninda and the deciduous P. Mariana are hardy 
North and, like tbe other species, are valuable for the 
earlincss of their flowers. Tbe most beautiful are 
P. Japonica and P. fomoia, witb long drooping or nod- 

the first thrives still in Mass., but the fix, arf uxually 
winter-killed, while P. tonnota can be grown only E^outh. 
They are easily forced, and P. Japonira especially 
may be recommended (or this purpose; it makes a very 
handsome and graceful pot-plant for ln>!de decoration 
witb Us slender racemes of pure white flowers banging 
over the glossy bright green foliage. The species of 
Pieris, like other Ericacen. grow well in a moderately 
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moUt, well-dFKined uid porous soil, but dislike lime- 
■toua uid hesTy ciny;  partly shaded BiCuBtion suits 
them best. Prop, by seeds treated like tbuse ot Aialen 
or RbododflndroD ; also by layers, and tbe ever^^reeTi 
ones by cuttings of almost ripened wood In August 
UDder glass, kept during tbe winter In » cool green- 
house. They root very slowly; cuttings taken from 
forced plants root mare readily. About 10 speeles In 
N. Atner. and in Asia from Himal. to Japan. Calyi- 
lobes TalTBte or distinct; corolla globose or urceolate; 
stamens 10 ; anthers obtuse, with a pair of awna near 
the base or the fllaments 2-toothed below the apei ; esp- 
sula with D dehiscent Talves ; seeds linear-oblong, not 
winged, with membranaceous testa. Often Included 
under Andromeda. Closely allied to LyonlK, but dis- 
linguiahed bylts awnless anthers, and to Kenobla. which 
has the anthers 4-awned at the apex. The foliage of 
some Bpecles la said to be poleonous to cftttle. 



. £>') 



. Flawrr 



s form seems ti 



It graceful early-blooming 



nal paniclti formrd Iht prtviimi 

ftar QUO TTmoininu milled during the ftinfer; 

capsule globote, without fidget. 

QoribAndA. Benth. A Hook. (AndrSmeda noriMnda, 

fursh. Porliina rior\bunda,Nutt.). Kig. 1800. Dense 

■hnib, Z-6 ft. high; branches and petioles with strigose 

minutely nernitate and netosely ciliale, otherwise gla- 
brous. 1S-2W In. long: Hs. nodding, In terminal dense 
upright panicles lK-1 In. long; corolla ovaCe, strongly 
.S angled, white, U in, long. April, May. Va. to Ga., in 
the Alleghany Uts. B.H. I5Cf'. B.R. 10:S0T. H.D.O. 
1898:333. -Very desirable evergreen shrub for its hardi- 
ness and earliness of the Be. 

Jkpdnioa, D. Don (Andrimeda Jap6nii:a, Thnnb.). 
Fig. 1801. Shrub, with spreading branches or some- 
times small tree to 30 ft. : branches glabnms : Ivs. 
crowded at tbe ends of branches, obovate-lanceolale or 
oblanceolate, creoalely serrulste, cuneate at the base, 
glabrous, IH--^ In. long: fls. in pendulous panicles. 



UOl. Pleria JapoBlo (X bi). 
BB. Fit. in axillary elMtttrt, forMJHfr lervtinal leafy 

BltldK, Benth. A Hook. l,Andr6meda nllida, Bartr. 
A. cor^desa, Ait.). Fn-rEK-nusH. Shrub, 3-6 ft. high, 
with triangular branches, quite glabrous: Ivs. obovale 
or broadly elliptic to oblong, narrowed at both ends, 
bright green and shining above, entire and slightly rev- 
olute at the margin, lH-3 in. long: corolla cylindric- 
ovate, white to pink, l4-% in. long; capsnie ovoid glo- 
bose, with ridges at (he sutures. H>rch~^May. N. C. la 
Fla. and La. B.M. 1095.-Var. rtbra, Lodd. Fls. deep 
pink. L.B.C. 7:672. 

AA. Lvs, dtciduout, 

■■lUnft, Benth. & Hook. (,^>i<lrif)ni>(Ia Jfaridtro, 
Linn. J^ftnia ifaHdna, D.Don. Lttu^AIAot MaridHa, 
DC). St*ookb-edbb. Shmb, 2-1 ft. high, glabrous or 
nearly so: Irs. oval to oblong, obtuse or acute, nsually 



A the I 



:, 1-3 In. 



ing: Bs. nodding. 



In oiillary clusters on leaHess branches of the previous 
year, forming 2-6 In. long racemes; corolla cylindrio- 
eunpanulate, white or pole pink, almost S in. long: 



mldal. April-Jup 



R. I, to Flo, 



LidBll tr 



April, MHy, Ulmijarfu- 
BlifAlia. D.Dan. Dwldn- 
» lo elliDtlc, Fiitire. pnbri- 



UOO. n«rla Uoiibunda (X %). 

2^-5 in. long: corolla ovate, not angled, H in. or slightly 
longer. April, May. Japan. R.B. 11:10. B.H. Sl:l». 
Gn. 13:98 and p. 424; 50, p. 307; 57, p. 399. G.C. II. 17:797. 
H.D.O. 18n8:544.-Var. albo-margintto, ilort. Lvs. 
with whitish margin and smaller. Var. pypniBa. Haiim. 



B.M. 1579. 

p. tarmluii, D. Dan. KTeren 
allied t« P. JbpouIi^b: 1<>. mi 
loni: psnlclea e In. or more 
Gu. H, p. 77. O.C, 11, 15:5flg. 
an>>hrabDrtre»,ta 40(1,: Iv, 

ginipIslaterB]Tacea]ei,2-e ln,loni. June. MimusyBHTS.iaiiui. 
About as hard! as P, Jsponica.-I*, pIMltiieatitia. DC, Ev«- 
ireea shmb, 1-2 ti„ »lsbron»: lv», oblon, sermlsto nrar ihe 
spei. 1-2 In, lonx: raremH ulllary. t-\2-nd.: eoiolla ovcid. 
white, Feb., March. W. Fhi. B.R. 30:38. 

Alpbcd Rehper. 

PIQBOR BESET. PhyMaeea decandra. 

PIOEOH PEA. Cajanui Indieui. 

FIOEOH FLUM. See Corcoloba. 

PIO-HITT. See Hieoria. 

FIOWEED. Species of ClieHopodiHM and Jntaraa- 

(us. 

PiLEA (plleus, a Roman cap; one of the segments of 
the perianth In the first described species covering tbe 
akene), C'rIicAreir. Manytropical and some temperate- 
region herbs (rarely shrubby), annual or perennial, of 



of them arB weedy plou 

forms of one or two species are grown in greenhouses 
for their compact fern-like sprnys and tor tlie interest- 
ing phenomenon of forcibly discharging the pollen, 
whence the name Artillery Plant, The species are 
widely distributed In tbe Old and New World. The 



PILEA 
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flowers are monGBcious or dioecious, mostly yery small 
and in axillary clusters; stamens 3-4, and the sepal- 
lobes in the staminate fls. of the same number; sepal - 
lobes of pistillate fls. 3, the ovary 3-angled and erect 
and bearing a sessile tufted stigma, with 3 scale-like 
staminodiums : fr. an akene, ovate or nearly orbicular, 
compressed, more or less invested in the perianth. 
There are 150 or more species of Pilea, one of which, 
P, pumUa, is a small nettle-like plant growing in the 
, northern states. 

The Artillery Plants of the gardens are small branchy 
half-succulent herbs, usually grown in pots and allowed 
to reach a foot or so in height. The gracefully curving 
fronds of small ovate or obovate snining leaves are 
much prized. They are easy to grow, being propagated 
by cuttings. They thrive best when given an abun- 
dance of water. Sometimes they are used as edg^ing^s in 
orchid houses, to screen the pots with green, and they 
also tend to equalize the moisture conditions and thereby 
contribute to the welfare of the orchids. 

When the staminate flowers open, the pollen is usually 
discharged forcibly and visibly. If a plant is put in a 
sunny place when the pollen is ripe, it may set up 
a vigorous bombardment, particularly if the foliage is 
sprayed. ( See I. H. 1, p. 64 ( 1854) for an account of this 
phenomenon.) The Artillery Plant is seen In nearly 
every greenhouse, but whether there is more than one 
species in common cultivation it is dii&cult to deter- 
mine, for specific characters are diflicult to draw. The 
Ivs., although opposite, are unequal. Usually the 
branch lets develop alternately on the branch. 

mieroph^llA, Liebm. (P. mfi«ed«a, Lindl. P. calli- 
trichioldes otBomeHXLthoTs), Monoecious: small, rather 
weak plant: Ivs. less than M in. long as a rule, some- 
times very small: fl. -clusters mostly sessile or nearly so. 
S. Amer. 

Mrpylllidlis, Wedd. (P. musedsaf Hort. in part. P. 
eallitriehiolde8 of some). Fig. 1S02. Dioecious: plant 
usually stronger and more upright: Ivs. usually more 
than K in. long, and fl. -clusters more peduneled. Mex. 
Seems to be the commoner species, but it is difficult to 
determine them. j^^ q^ 3 




1803. Artillery Plant-PUea ■erpylUfoUa. 
Separate apray natural size. 

PHiOOAXPUB (Qreek, piloSf a cap, and karpot, a 
fruit, from the shape of the fruit). Butdeem. Shrubs or 
small trees, sometimes attaining 10 ft., with pinnately 
compound Ivs. of 1-4 pairs and a terminal leaflet; the 
Ifts. opposite, but the Ivs. usually alternate: fls. in 
elongated racemes; petals 4-5, valvate; stamens 4-5: 
ovary 4-5-lobed, not tubercled. The plants of the genus 
form the source of the alkaloid *^ pilocarpine," and to- 
gether with plants of several other genera, the basis of 
the drug "Jaborandi." Seventeen species, natives of 
tropical America, principally Brazil. 

pennatUdlioB, Lem. Branehlets glabrous or puberu- 
lent: Ivs. alternate, 1-15^ ft. long; Ifts. 2 or 3 pairs, be- 
sides the terminal one, 3-9 in. long, oblong ; apex 
rounded or emarginate, coriaceous, yellowlRh g^en: 
raceme spike-like, many-fld. (about 100); rachis stout, 
pedicels stout, horizontal, with 2 small greenish tooth- 



shaped bracts at their bases: fls. reddish brown, rotate. 
Brazil. B.M. 7235. -Int. into Calif, by Dr. Franceschi, 
and said to be hardy in the open wherever the lemon 
can be successfully grown. 

P. Jdbordndi, Holmes, has been described as P. pennattfolins, 
by Benth. & Trim., but is distininiished from it by shorter Ivs. 
and Ifts., stiffly pubescent branehlets and stems, more openly 
fld. racemes, with slender rachis and jwdieels, and the presence 
of 2 inconspicuous braeteoles above the middle of the flower 
pedicels. B.M. 74«3. Abnold V. Stubxnrauch. 

PHOCiBEUS (Latin, pt7t<«, hair). Cactdcea, A some- 
what hetereogeneous assemblage of forms differing from 
related species principally by the presence in the fruit- 
ing area of different or more copious and lengthened 
hairs or bristles, in some of the species agg^gated in a 
circum .scribed area and termed a cephalium. For cul- 
ture, see Cactus. 



Bmnnowii, 5. 
Gelsianus, 5. 
chrysomallas, 0. 
Colomna-TraJani.S. 
Dantwitzli, 11. 
exerens, 12. 



INDEX. 

/loceu9tu,(i, 
to»9uUUu»^ 5. 
Haagei, 1] . 
Hoppenstedtii, 4. 
Houlletil. 7. 
polylophos, 3. 



Royeni, 6. 
Sargentiantu, 1. 
Schottii, 1. 
seoparins, 2. 
senilis. 10. 
virens, 12. 



A. Frtiiting area eireumferentialy of lengthened bristles 
or weak spines f without woolly hairs: no hairs on 
areola of young shoots, 

1. BohAttii, Lem. (P. Sargentidnus, Ore.). Fig. 1803. 
Branching from the base, 10-16 ft. high, glaucous: ribs 
4-10, commonly 5: spines 4-7, very snort, thickened at 
base: areoln of tne fruiting area bearing very copious 
and long (1-3 in.) stifflsh twisted bristles: fls. small, 
pinkish, about 1 in. long: fr. soft, edible» the size antl 
somewhat the color of an olive. North Mexico and Baja, 
California. G.F. 4:437. 

2. toopftriiis, Poselg. Tree-like, richly branched, 25 ft. 
high, 1 ft. in diam. : radial spines 12-15, very short, cen- 
trals 7-^, not much longer; in the flowering branches 
the spines change to longer stout bristles and the areolaa 
are closer together, forming a bristly cephalium: fls. 
small, bell-shaped, reddish : fr. size of a hazelnut. Near 
Vera Cruz, Mex. 

3. polyldphns, Salm-Dyck {Cireus Niekelsii, Hort.). 
Columnar, attaining a height of 50 ft. and a diam. of 1>^ 
ft., rarely branching: ribs 10-22, sharp-angled, shallow, 
the old stems perfectly cylindrical: spines small and 
bristle-like, less than ii in. long; radials 5-6; central 
usually 1 ; spines of the flowering area 2-3 in. long, 
crowded: fls. large, trumpet-shaped, dark red: fr. red, 
scaly. Mex. 

▲A. Pruiting area lateral, of dense tufts of wool in 
which the flowers are imbedded: young shoots 
lanuginous, except in P. Hoppenstedtii. 

4. HoppenstMtii, Web. Columnar, simple, slender, 
reaching a height of 30 ft. : ribs numerous, more than 
16: radial spines 14-18, very short; centrals 5-8, the 
lower longest one reaching 3 in. ; all the spines at firHt 
yellowish, then white : cephalium of 1-2 in. long tufts of 
yellowish hairs, forming a narrow bract on the north 
side of the plant : fls. 3 in. long, bell-shaped, whitish, 
with rosy tips. Mex. 

5. ColfUUiiu, Lem. (P. fossuldtus, Lab.). Columnar, 
in the gardens simple, hardly more than 4 ft. high, 3 in. 
in diam.: ribs 10-17, bright grreen; areolae bearing long 
(2 in.) white hair ; radial spines usually 9, the lower 
one, the longrest, less than 1 in. long; central usually 1, 
sometimes 4, the longest sometimes 3 in. long, all yellow : 
fls. not known. Andes of Bolivia. 

Var. Brtenowii, Schum. (P. SrHnnowii, Haage Jun.). 
Stem stouter: wool brownish, more copious ; spines 
stronger and darker. 

6. Boy^ni, Rflmpl. (P. flocebsus, Lem.). Columnar, 
branching, reaching 15 ft. in height, 2-3 in. in diam. : 
ribs 9-10, obtuse bluish pruinose: spines 12-16, rigid, 
divaricate, bright amber-vellow, the inner ones larger, 
nearly an inch long: on the sterile branches long hairs 
are found on areolae, on the fertile bract these are more 
numerous and aggregated : fls. and fr. as in the last 
species, but lighter in color. Island of St. Croix. 
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T. HonlUHi, Lem. Tree-like.attaiiilTigUft.lTihelgbt: 
branobes dlvuic*t«{ cultivated plaou usually 3-4 in. In 
dlun: libi 6-S, rounded, glaucuus ; r>dl*l spines 7-9, 
spreading >t in. long, honey yellow, central twice as 
lung anil stroneer; areoln of the sterile stem wltb more 
or leas hairs, which in the (ruitluK area are very Dumer- 
ous, making a shaggy tmct aometlmeii 1 ft. long; fla. 3 
In. long, imhedded in the wool, turbinate, greenish red 
outside, rose-red within: fr. dark red, depressed -globose. 
Meilcu. K.H. 1S62, pp. 427-130. 

AAA. Fruifinj area a prominent cepMalium compottd of 

dcnit lockt of woolly hairi intermixed with 

Itrittlei, unilaltrai except lometimet in F. 

ehryiomallut . 

B. Long hairi ablenl e»ieipl in Ihe eepkatium. 

B. Oolttmnii-Tnjtiil, Salm-Dych. Tree-like, attaining 

« height of 50 ft. and a diani. of aver 2 ft., simple below: 

areole large, elliptic ; radial 

spines 10-12, the upper very 

an inch long ; centrals 2, the 
upper »□ Incb long, the lower 
4-S in.; Ss. about 2 In. long, 
scarcely projecting from (be 
unilateral woolly and bristly 
cephallum. Hex. R.H. 1890, p. 
129. The apeclfle name refers to 
the famous Trajan's Column. 
BB. Long haire covering alt but 
the oldttt portt ot Iht 

9. diTTWDlilhll, Lem. Tree- 
like, with erect branches, reach- 
ing a height of 30 ft.; ribs In 
enllivated plants 13 : areoln 
with longhalra; nulial aplnes 
11-13, the upper ^4 In. long, the 
lower twice as long; centrids 4. 
still longer; all the spines am- 
ber-yellow, becoming brown; 
cephallum terminal or sotna- 
tlmes unilateral, a foot long, 
woolly and setose. Mel. 

10. *enlll>, PfeilT. Old Hah 
Cactus. Cohimnar, reaching a 
height of 35 ft. and a diem, of 
I ft., branching at the very 
base, the branches becoming 
parallel wilh the parent: ribs 
20-30 .very little elevated : areolre 
bearing iO to 30 white, wavy 
bristles 2-5 In. long; later ap- 
pear also, at first 1, then 3-5 
strong, yellowish spines : lis. 
very numerous In the cepbal' 

M03. Pllocereu. Scbottll. t"". nearly 4 In. long, red out- 
side, reddish white within; fr. 
violet, 2 In. long. Central Mei. R.H. 1889, p. SGS; 1890, 
p. 128. 

11. DadtvlitU, Haage (P. ffaigei, Poaelg.). Colum- 
nar, reaching 6 ft. in height, 4 in. in diam. ; ribs 25-30, 
low. obtuse : areoln clone together, bearing over SO 
needle-like, spreading and interlocking spines, and also 
copious long, white, curled hairs which cover the whole 
upper part o( the plant, like a spider's web: cephslium 
and H.notrertalDly known. Northern feru. O.C. 18?J:7. 
P.S. 21;2163. 

AAAA. Fruiting arroiir and ponnger parte ot the plant 
bearing ehorl hairt, but c/phaliHm wanting. 

12. •sinni, Schum. {P.vlrrni. Lem. I. Branching at 
base, 3-t ft, high. 2-3 In. in diam,. tapering above: 
ribs 4-6. obtuse, the sterile shoots with short, sparse, 
woolly li airs at the top; spines commonly 7 radlals, 
very short. 1-3 centrals 4 times as long; woolly hairs 
much more abnndant on the blooming plant; lis. about 
3 in. long, trumpet-bell -shaped, without wool or spines. 
Bn*ii. KATHARUir Bkanoboek. 

FILOOTKE. See MrWhria. 



FUMjaL. See TriehopHia. 

PUtlLBA (Qreek, tat; referring to the flesby seeds). 
ThymelaAcea. Rioi Floweb. A genus comprising 
many showy species, and confined almost exclusively 
to Australia and neighboring islands. They are mostly 
delicate shrubn, fitted only for greenhousfl culture, 
though reported to lie hardy in the open wherever the 
, 1. ---(fully ^wn. Lvs. nearly always 
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with an involucre of 4 or more bracts a 
ianth tubular, with a spreading (rarely erect) 4-lobed 
limb: sUmens 2, inserted in the throat oppooite the 2 
outer perianth-lobes: ovarv 1-celled; tr. a small drupe. 
Of the many species, only three [P. deeuetata, P. H- 
guitrina and P. ipectabilia) have been actually intro- 
duced into the U. S., but there are so many other ver; 
showy species, some of which are already in the Old 
World, that in all probability more will soon be found 
in our collections for greenhouse culture. For the lat- 

enongh sharp sand added to make it "gritty," and spe- 
cial care given to insure perfect drainage. After bloom- 
ing, the plants should be cut back severely to stimulate 
new growth. They can be propagated from either seeds 
ur cuttings. Ernest Brannton writes: "P. decueiala 
la an elegant little shrub, ot uncertain existence. In 
southern Calif, it attains a height of 3 ft., wltb the 
same width at the top. flowers magniflaentlv and then 
dies. In northern Calif. It does the same. In the open 
ground tt Uvea 3-fi years, and must have shade." 

Arnold V. STUsmBAtlCH. 

Cuttings of well-ripened wood of P. ipectabilie and 
P. deeuitata root freely at 00° placed under a hell-glasa. 
In a shaded house. They are not strong growers and 
must not be over-potted. During the summer they do 
best when plunged outside but covered with lath racks. 
They may be kept with auriculas. During the winter 
they may be kept with ericas at 40-45° at night, and they 
win come in at Easter without forcing. They are rather 
slow-growing plants for a commercial man, but they 
probably will become profltable, P. decviiata, eape- 
ciatly, is one of tba finest of pink greenhouse shrubs. 
H. D. Dabunqtob. 

The following are all natives of Australia, except 
when otherwl!<e staled: 



arensria. E>. brpericlna. R. msea. 10. 

dHuifiUa, IS. Imbricsth 1«. spsrfaulsU. 1J. 

dnipacea, 2. llcDstrina. 4. spHtsbilli, 14. 

Elsnca. S. ' loorlflora,*!. sjlveitrl*. 11. 

graclllflora. fl. nlvea. 12. 

A. Involuerallrt. abetnl 1. longUlon 

AA. Invotucral tvt. reduced to Mima II 

bracli 2 

AAA. J'ni'Olucnil Ivi. 4-S. 

B. Li-t. diitittclly penniveiiied. 

C. Fli. white 3. hyp«rldn» 

4. UgnitrinA 
or. Fle.rote-coloredort/ellotiiieh. 5. idavmImi 

obtfureijf to. 
C. Color otinvolveraliet.gree*. 
D. ^Is. while. 

E. Periaitth-lvbe eylindri- 

cat 6. k1«1M 

7. HnlMtB 
EE. Perianth-lube wider at 

lop 8. KTBOlUfllWB 

EBB. Perianth-lubt ttarrower 

at top 9. amiaria 

E. Prrianthtubt eylindri- 

eal 10. nwM 

EE. Perianth-tulit wider at 

top II. lytTtatda 

DDD. Fit. white and pink in 

tame head 12. bItM 



PIMELEA 

00. Color of involucral lei. pink 
or red, or tingtd only at 

D. fli. TVtt-eolered 13. IwnglnMi 

PD. ^la. irhilt and pinh In 

(OHM head 

ODD. Fli. pate yellow 

AA±A. Involueral lea. S or ««(iall|r mm 

OtonB IS. ImbrlMta 

1. bmBlIUrm B. Br. Stems 4 ft. or more hi^, slender, 
TtTj lemtj: Its. sometimes iJeemBle, linear, halryi fla. 
pare white, hair; eitera&lly, long nnd slender: heads 
globose, mauf-fld.: anthers yellow, not exserted. B.M. 
3201. 

2. drapkMa, Lablll. A straggUns shmb ft-8 ft. Ugb 
or lower: branches leafy: Iva. ovate to obloDK'oUlptical 
or oblong- linear, glabrous abora, slightly suky hairy 
beneath, dlatinctly pennlvelned : fls. white or tinged 
with pink, Bllky hairy, smalt; anthera yellow, hardly ei- 
serted: beada aeaalle, few-fld. L. B.C. 6:510. 

3. bypeilillna, A. Cnnn. Stem aleoder, 3 ft. or more 
high: branches not very leafy: lv». elllptlcally oblong, 
smaoCb : tla. hennaphrodita and female on distinct 
plants, very hairy eitemally; hermaphrodite On. longer 
and more slender; heads many-fld. and crowded. — Very 
aimilar to P. ligatlrina. In fact placed aa a variety of 
It la Flora Australienals ; dlatlngulshed in having more 
Involueral Iva. mach shorter than the fls. and allky pu- 
beaceot or hoary. B.M. 3330. 

i. Udtftrlnk Lablll. Erect. 5-6 ft. high: Ivs. ovate 
to oblong or elliptical: Involneral Iva. 4, very rareiy B 
or 6, aa Tang as the S.-tubes, glabrous: Ba. aometlmea 
female only, ailky bsJry. Int. into Calif., where it Is 
aald to do very well. B.R. 21:1829. 

5. nuvtolani, Helssn. Er«et, aaually leaa than 1 ft. 
high, Bometlmes branching at base only: branches very 
leafy: Ivs. ovate-laneeolate to oblong-linear; Involueral 
Iva. 4-8. usually aa long as the Ob. and dilate: fls. yel- 
lowish when freah, uaually hairy; heads globular, very 
large and many-9d. B.H. 4513 (as P. maemcepkalai. 

S. glaftu, R. Br. Erect, much branched, X-IK ft. 
high: Iva. ovale to oblong- lanceolate or almost linear; 
involncml Iva. usually 4, shorter than Sa.: Ba. allky 
balry; heads globular, not many-fld. L. B.C. 17:1611. 

7. llnlUlla, Sm. Erect, from less than 1 to 3 ft. high : 
brancbea slender, bark ferruglnoua. not very leafy: Ivs. 
linear or oblong; Invotucml Ivs. 4, nearly as long as 
fls.: beads Urminal, globular, erect. B.M. 891. 

8. vrMfUntm, Hook. Erect, slender, 2% ft. high: 
Iva. lanceolate, dotted above; involueral Its. 6, aborter 
than Hs.: fls. long, slender, glabrous. — Very similar to 
P. tylBtitrii. and described as the aame In Fl. Aunt.: 
dlHllDRuiahed from II by narrower Iva. dotted above, and 
more slender pure white fla. B.U. 3288. 

9. amirU, A. Cann. Small, erect shrab, dlcholo- 
moualy branebed: Iva. ovale, obacurelv downy above, 
silky hairy beneath; Involupral Ivs. not different from 
stem-lva.: fls. ailky on outiilde; anthers and style not 
protruded beyond perlanth-tulie ; heads (ew-Bd. and 
aesslle. New Zealand. B.M. 3270. 

10. rtlWI, R. Br. Erect, small ; branche* sporselr 
leafy: Iva. linear -lanceolate, glabniua on both sides: 
Involneral Iva. 4, as long as fls., ciliate on margins: fla. 
wllh long spreading hairs un lower portion of tube, 
ailky on upper portion. — Very closely allied to P. ttr- 
ruttnea. 8.U. 3721 (as P. BtndtrMOni], B.H. 145)1. 
L.B.C. 1:88. 

11. ijlTtitili, R. Br. Shmb, 2-3 fl. high, eoptonaly 
branched: Iva. lanceolate or oblong- lanceolate, glaucoux; 
involueral Iva. 4-fi, smaller than stem-lvs., shorter than 
fls.: fls. quite glabrous; stamens and style very mucli 
protruded: heads large and many-fld. B.M. 3276. B.R. 
19:1582. L.B.C. 20:1965. 

12. BiTMk Lablll. Erect, bushy or Mnggling, 6 ft. 
or more high ; branches and ander side of the Its. while, 
with adensetomentum: Its. ovate or orblcnlar, glabrous 
above ; Involacrol Ivs. 4-6, larger than stem-lva. ; Bh. 
tomenloae or silky: heads globular, terminal, many-fld. 
B.R. 24:24 (as P. ineana). F.C. 1 :9. 
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13. Inncliwa. Lablll. (P. decnMAta, B. Br.). 
Stunted, much branched, from leai than 1-3 ft. high: 
Iva. ovate or oblong. Arm; involueral Its. 4, orbicular, 
glabrous, ahorter than the Ba.: fls, hairy, lower portion 
hispid, upper silky : heads terminal, globular. Cult, in 
Calif. L.B.C. 13:1283; 18:1708 (as P. diotmitotia). 

14. ipaeUlbUll, Llndl. Erect. 3-4 ft. high : Iva. 
crowded, linear-oblong or lanceolate : Involueral Iva. 
4-6, ovale or ovate-lanceolate, half as long to nearly as 
long as the fla.. usually tinged only at margins: Ba. 
white after eipanaion, hairy outalde; heads very larg«, 
globular, many-fld. B.R. 27:33. B.M. 3950.-A very 
handsome, ahowy plant, cull, by H. D. Darlington, 
Flushing, L. I. 

15. (pathnlita, Lablll. Much branched, 2-3 ft. high: 
Its. linear to tlnear-oblong ; Involueral Iva. ovate, gla- 
brous, sometimea not colored: Bs. silky hairy, much re- 
sembling P. linifolia: heads large, globular, many-fld. 
and nodding. F.C. 2:72 (as P. eemua). 

16. imbrloita, R. Br. Small, erect, mach branched, 
from less than S-IS ft. high, usually clothed with 
long, ailky hairs, but aometlmea glabrous: Ivs. nsually 
crowded, alternate or opposite, oblong- lanceolate to 
linear; involacrol Iva. aimilar to atem-lva., much shorter 
than Ba.: fla. white, outside hairy; tube cylindrical. 
heads terminal, globular, many-fld. B.M. 3833 (as P. 
"""")■ Abnold V, Stdbimbaccr. 

FIKSlTTA (from the Spanish pimento, allspice). 
Mlirtdcea. The genus containing the Allspice Is a 
group of 4 species of highly aromatic trees native to the 
West Indies, with large, leathery, feather- veined, long, 
stalked Iva. which are blaak-dott«d beneath, and numer- 
ous small white fla. borne la terminal or axillary, tri- 
chotomouB cymes. As a genus Plmenta is distinguished 
from ita near allies (Eugenia, Hyrtua) by the circular 
or spiral embryo and the 2-celled ovary with 1-6 ovules 
pendoloas from the apex of each cell. Other generic 
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era: oalyi-tube top-shaped; petala4-5; atamena 

>U9: drupe 1-2-seeded. 
Allspice is the unripe berry of P. o/ficlnalii, which Is 
gathered and dried In the sun. Ita name comea from the 
Idea that Allspice combines the flavora of clove, cinna- 
mon and nutmeg. Allspice is common in the wild In 
Jamaica, Inhabiting limestone soil. It la more exten- 
sively cult, in Jamaica than anywhere else, it la cult. 
up to 4,000 ft. The plant Is not offered Id the American 



trade, but there aeeius no reuon vhy it could not be 
cult. In Porlo Biuo. 

oOlelllUb. Lludl. (P. rtilgirii, Llndl.)- Allspice. 
Pimento. Fin. 1804.1805. DUtlngulsbed fromtbeother 
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Bpeclea by the oblong Its., 4-lobed aaljx and globose 
drupe. Tree, 30-10 ft. hlffh: IvB. 2-6 in. long; petiole 
S in. long: fls. 3 Hoes Ions: drupe 3 Unes (hick. The 
m&lB Pimento ia a form nith the female orgma leaB de- 
Telopeil. B.H. 1236 (M Myrtut Pimenia, Tur. tongi- 



FIMPEUTEIL. Pnpetlj AnagalliM. 

FIMFIHtLLA (poeslblr from Latin bipinnula, bi- 

pinnate). UmbelUfera. About TO species of herbs, one 
of which baa been described under Aniat. Idttelf P. 
tHlegerrima, Gra^i '■■B be«n offered by one dealer in 
fasrdr native plants. It differs from Anlae tn being a 
perennial plant with Its. 3-3'terDate and segmenta en- 
tire. B.B. 2:526. 




laOO. Ploansa KuhUI. 

PDrABQA (Malay name). PalmAcem. AbontSSBp 
cle's of Blender, apineleFig, bamboo-like palms from Ii 
dia and the Malay Archipelago, Lvs. terminal, ni 
equally lohod or pinnatlsect, or almple and bifld at tt 
■pei; segments plicate, many-nerred, the lower dd< 
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•enminate, the upper confluent, the margins not thick' 
ened, recurring at the bane ; rachia acute above, contei 
below; petiole convex above; sheath elongated: spadll 

groups; spalhe 1, symmetrical, swollen or compressed 
snd£-winged; 9 a. rather small: fr. ovoid or elliptical, 
orange or red. For culture, see .Pafnu. 

KUilU. Blume. Fig. 1S06. Sterna tufted, 20-30 ft. 
high, alender: Iva. 3-4 ft.; Ifta. many, 1-2 ft., falcate- 
linear to linear-lanceolate, finely acuminate, Btron§:ly 
2-3-ribbed, upper confluent; petiole variable in leiigih. 
aomewhat scurfy: fr. H In. long, shortly apicnlste. Sn 
maira, Java. 

gnldlll, BInme (Arica ffrdcilii. Hoib.). Stems 6- 
2Q ft. high, 3-1 Hues lu diam., tbickeniug upvards, 
usually gregailaus: Iva. 3-4 ft. long, sparingly pinnate; 

Eetiole and sheaths scurfy; Itts. Inserted by a very 
road base, 1 ft. or more long, the lower ones 2-3- 
ribbed, finely acuminate, the upper 3-5 in. wide, many' 
ribbed: fr. '/i in. long, scarlet or orange, smooth, taper- 
ing to the tip. HimalByas, Burma. Jamd O. Smith. 
praCEHECTlTIA. See i^olina. 

FIHCKHSTA (Charles Coteswortb PInckney. of Sonlh 
Carolina. 1746-1825, distinguished slateaman and gen- 
eral of the American Revolution). Rubiictir. This in- 
cludes the h'evcr Tree or Georgia Bark, a lall shrub or 
small tree with Bs. In large terminal cymes, native lo 

S. C. to Fla. Its ahowy flower-oluBler attains a breadth 
of 4 in. and depth of 3 in., with as many as 20 Bs., each 
] Id. long, tubular, white, speckled red, with 5 revolute 

both botanically and horticulturally, la the presence of 
5 or more large, showy colored floral leaves. These are 

rowed at the base, and panch-yellow margined with rosy 
red. The Interesting feature of these floral Irs. is that 
they are not bracts, but raodiflc.alions of one of tho 
calyx'iobea, which are normally small and awl-shaped. 
Only one other species of thfg genus Is known, P. 
ionaniha from Colombia. The Fever Tree baa been 
cult. In Europe under glass, but it is rarely successfully 

pAbeni, Michi, Qbobota Base. FevebTree. Bitteb 
Bare. Attains 25 ft.: lvs. oval or obloug, acute, li IS 
in.; midrib rosy: calj-i S-Iobed; lobes deciduous or one 
of them in the outer fls. often trHUstormed into a showy 
floral it.; corolla hairy; stamens 5. eiserted, stigma ob- 
tuse: capsule globose, papery, 2-celled; seeds numer' 
ous. In 2 rows, horiiontal, winged. F.S, 19:1937. S.8. 
5:227-8.- FitieknigapubenagTOVB in lowmsrshy wooda 
and on tiorders of swamps. It thrives best when shaded 
'>y other trees. Seedlings require very rich moiat soil 
ind should always be grown under shade. They are 
dilBcult to keep alive if exposed to direct sunlight until 
.4 or S feet high; then give partial shade. 

P. J. Bbbckmuis and W. M. 

FIVE. What the apple la among the fruits, vhat 
the oak is among the brood -leaved trees of the temperate 
tone, the Pines represent among the conifers, excelling 
all other genera Id this most important family in num- 
berof apeciea, in flelda of diatribullon. in eitentof area 
occupied, in usefulness and Importance to the human 
race. No other trees of the temperate aone have con- 
tributed so much to the building up of olviliiation and 
no other, it maybe predicted, will continue longer to fill 
the Importsjit place in the household of civilised man; 
for not only do they in a number of species furnish the 
most satlafoclory qualities of vrood tor sti^ctural pur- 
poses, but their frugality in regard to soil conditions 
will preserve them a place as wood-producers in many 
of the poor sites, when the lands fit for agricultural use 
hare all been turned over to food production. 

Amons the TO or more wetl-distlngulshed species— 
over 600 apeciea and varieties of Finns have been 
described-all Inhabitants of tho northern hemisphere, 
ranging from the arctics through plains and monn- 
tains to near tho equator, occurring in the tropica 
at least on high mountains, a variety of adaptation, of 
form, of uaefiilneBSi may he found to satisfy every 
requirement; and since mora than halt the number of 



a combiDatlon of 
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■PMlei (aboDtiO) >ie indfeeiuiua to Norths 

the Uaited States, It is h&rdl; neceiHary (o go oat of 

our own eoantiT for plant mMerlal. 

For economle importance aa well ai 
points of eicellence In all directions, <_.. 
as useful, rapldit; and quantity of production and 
adaptability to climate and soil, the chief place belongs 
to our White Ploe (P. 5(ro6u«), and neit in Importance 
stands the Iiongleaf Pine (P. paluttria) of onr southern 
states. The Bod Pine (P. resinoso), the Shortleaf |P. 
eeMnala), tbe Loblolly (P. Tada), with the Cuban Pine 

tics furttlshed annually by tbe first and second. In our 
western mountains the Bull Pine (P. ponderoia) , the 
Sugar Pine (P. Lanibertiana} , and the Silver Pine (P. 
moHticola) are our large timber Pines ; and In Mexico P. 
Ayacahuite replaces our White Pine, and P. Arizonioa 
and Ifonteiuma are the important yellnw Pines. In our 
Philippine posseaslana ooe species, Pitiui iniularii, 
forms Important mountain forests. In Europe the Scotch 
Pine (P. lylvtitriM] furnishes the bulk of supplies, 
with P. Larleiii In tbe mora southera countries. !□ 
Japan and northern China P. detuiflora and Thunbtrgi 
and in the Himalayas P. excelta and longiMia are the 
important species. 

Besides tbe Umber, several o( tbe species fumiBh from 
their resinona contents aaval slores, turpentine, tar and 
pitch, the bulk of which is now still derived from our 
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U». PlDua poadeioaa. 

Yonni trees in Colorado. 

own LoDgleaf Pine. Pin<i wool U made from the leaves 
of this and other species, essential oils are distilled 
from leaves and yountc shoots and used medicinally, and 
the seeds of the Nut Pines aro used for food and flavors. 

While the economic importance of the geuas can hardly 
be overrated, the ornamental value is undonbledly less 
than that of other genera like the spmcea and flra. 
Nevertheless, at leaat Interest and picturasqueness. If 
not beauty and symmetry of form, attach to a large 
number of species. 

Choice of material for planting with such a wealth of 
species Is dllHcult; yet climatic Umltationa reduce the 
number that may be grown within each climatic tone, 
and further asslntauce In the choice may be found in the 
fact that the boUnical division of the Bpeciea into three 
groups; via., White Ploea, Yellow Pines (so called from 
tbe color of the wood) and Nut Pines, denotes at the 
same time differences of habit and form. 

In no other group, perhaps, la it so necessary to keep In 
mind that form and habit change through the different 
perloils of life from the Juvenile through the adolescent 
lo tbe virile and senile stages of development; while 
symmetrical and pleaalng In their youth and grand or 
picturesque in their age, in their Intermediate Blagps 
the trees may be straggling and unsightly. Starting In 
Us youth with the pyramidal aspiring habit of all the 



eonlfera, the shaft dominating over the branch system 
and the latter surrounding the former In regular whorls, 
later on the symmetry Is disturbed and flnally the 
towering old Pine may have its bole split up into miuiy 
alouC branchea and the crown may have broadened and 
flattened or rounded off in tbe nmbreila-llke fashion 
which the Stone Pine { P. Pinea) exhibits so strikingly 
In the Italian landscape. This flattening of crown is 
characCerlsUc of moal Yellow Pines, while the piitons or 
Nut Pines have a tendency to the broom-like or apple 
tree appearance. Of oureastem apeclea, the White Pines 
alone preaerre to some extent the conical habit of the 
crown in imitation of the spruces with mora or lem 
symmetrical horiiontally spreading branches, which 
render them pleBslng objects throughout all periods of 
life. On the Pacific coast a number o( speciea preserve 

In the choice and combttiatlon of plant malerinl we 
should keep In mind tbat tbe Pines aro essentially 
light-needing speciea, hence do not bear overtopping or 
crowding uqIgss they have a chance by their rapid 
growth in height to escape from the pressure of ibeir 
shade-making neighbors; the White Pines, especially P. 
Strobut with Its denser foliage, is more tolerant of shade 
than others; the dwarf P. monfana is also tolerably 
shade-enduring. 

In each of the three groups there are rapid growers 
(in height) and slow growers, although all are alowdur. 
Ing the Orst 2-7 years. 

Our common White Pine (P. Strobut) am) the Cuban 
Pine (P. Unbeniii), with tbe European, Scotch and 
Austrian Pines, are good examples of the first cIbks, 
making under favorable couditlous annual aboota of 1-2 
ft. for a number of years; while the Swiss Slone Pitie 
(P. Cembn) and other Pines of high altitudes, like P. 
tlezilit and albicaulii, are examples of slow growers. 
There are persistent growers reaching great heights, 
and laggards, remsining dwarfs or medium-sited trees; 
again our king of Pines, tbe common White Pine, and 
Its giant congener the Sugar Pine, with the Bull Pine In 
favorable situations, take first rank, the first with a 
maximum height of IGO ft. and more, the last with 
over aoo ft., wTiUe many of the so-called Scrub Pines, 
like P. l'ifviniana,aerDrina,iIti«ricafa, etc. .the Alpine 
White Pines P. ftexilii, ariitala, Ptiict, pHuetm, 
denMiflora. and moat Nut Pines reach rarely over « ft.; 
some, like P. KoraieniU, Biingeana. inonlaiia. with ser- 
ersl of the nurserymen's varietiea, remaining aetuoUy 
dwarfs and maintaining a compact, buahlike appearance 
(or a long time. 

In regud to foliage, quite a large variety can be had. 
For grace and elegance nothing better again than our 
five-needled allver-iined White Pine can be suggested, 
although P. txcrlta from the Himalayas, with its 
slenderer and longer branches and more drooping foli- 
age, and the dwarfs P. Pence from Macedonia and P. 
Koraieiitit, with their denser and moro compact 
crowns, and some others of tbe White Pine tribe, mav 
vie with It. Among the Yellow Ploea our o«.-n almost 
entirely overlooked P. gtabra deserves mention In thin 

as the interesting Sand Pine, P. e/ouso. 

For richness, fulness and vigor of foliage, our Bed 
Pine (P. retinoia) outranks even the much-plantrd 
more somber Austrian Pine, and for interest In devel- 
opment nothing can compete with our Longleaf Pino 
{P. paluslris). With Its needles, which In young apeci- 
mens exceed a foot In length, surrounding In dense, 
graceful tufts the big silvery buda at tbe tip of the 

striking appearance. Unfortunately, It Is not adapted 
for planting north of the 32d degree. 

The thin, greyish, short foliage of tbe frugal Bank- 
slan Pine and of several other of our Semb Pines, and 
the stouter also grayish foliage of tbe Scotch Pine, make 
a pleasing color contrast against the somber dark back- 

of the Nut Pine P. «<liil>( andjlhe interesting one-needle 
Pine (P. monop\yUa ) resemble tbe apruoe foliage. Color 
of bark varying In species from silvery gray through 
red and yellow tints to almost black, and character or 
site of conea from the diminntlve globose forma of 
P. coH/orta to the long, pendulous cones of the Sogar 
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1 Ihe hooked ponder 



Pine 2 ft. la lenjtth a 

P. Torrtyana uid Saaititajut , mftf UBO lUDuence cnowe 

With wide range of dJatrlbution and heuee >dipllve- 
ncBH >a fur >■ elimate Is eoncenied, we have our Short- 
leaf Pine (P. aekinala), which i> found from Huas- 
ehuHetts to Teiu, and In 
the West our Bull Pine 
{P. poHderota), whkh 

PtciQc coaat In Washing- 
ton to the dry slopes of 
Arizona. In Enrope, the 
Scotch Pine comes nearest 
to iuch wide distribution. 
BeBldes our own northern 
species, there have be^n 
tODnd hardy in our north- 






Pines 



1 Plni 



will e 



the light frosts of our 

aouthern Btaten. Yet In 

the parks of Washington. 

D. C, the fDllowin^ Pines 

are to be found: P. Stro- 

but, Crtnbra, txcilta. 

UOl. Ploua poBdenss. Lambtrtiana.AyacahHile, 

A mature tiH W-BOn. hlcb, la KaraitntU. palvtirit, 

dz7 and sluliowColoiiulo soil. Tada, ponderotitf riffida, 

Laricio, glabra, Virfini- 

ana, eeMnata, monlana, Pinaittr, edulii, ptrnj/tm, 

tylvtalrit, Maatoniarta; and the probability Is that most 

of the other species could And a place there to live If 

not to thrive. Figs. 1807-1809 show how a species may 

vary under different conditions. 

The list of species hardy In the Arnold 
{Boston) compriseB the following: 

Buueaua, Lambertlaas. rvsinos 

Cembra, Laricio. riffids. 

•chlnata, parrl flora, Thanb- 

Jcffreyl, Peace. Vlnlal 
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P. riffida is at borne both In wet and dry places; the 
Scotch Pine of the Baltic sand plains may be found Id 
the peat bogs, but only cklng out a mlserabte eilsience, 
while P. Tada. the Old Field Pine, makes magnitlceiit 

under Buch conditionB an excellent timber. Pinnt ton 
lorta andierolinn also are iudifferent to water conditions 
at the root; bo is the Cuban Pine, but P. patutlrU bi- 
lies its name, for It is only very rarely found In poorly 
drained places and does not thrive there. 

The propagation of Pines does not offer any dlfflcul- 
tles. The seed usually has a high 'germination percen- 
tage In most species if kept dry and cool, and It retains 

what from year to year. To avoid deterioration In 
transoceanic shipments, packing In charcoal dust hti. 
been found very HcrviceBbln. While most of the Pini' 
seeds sprout readily, the White Pine, with some otherK. 
has the bad habit of lying over for one year in pari. 
nnleas treated to a hot-water hath for 2t liours before 
■owing; or perhaps by sowing In the fall Inimcdlatrlv 
after coming out of the cone, which li during the fl 
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light mold early, rather thinly to permit a good root 

slie of seed not over H inch, which is best done by 
sifting sand over the seed with a sieve. During the 
first year special care Is necessary to regulate the water 
supply and transpiration for the young seedlings; they 
want to be kept humid, not wet, but resent drought ss 
much as a surfeit; and especially sudden changes from 
drought to wet are likely to produce "damping-olf." To 
prevent too rapid tranapiratlon the familiar lath aereens 
shonld be applied. 

To prevent the formation of eieesslvely long tap- 
roots which some species are wont to form, mechanical 



2. Hardy, but not ot prorKiting gmefh. 
Balfonrians. var. ariitats, fleiills, 

ronlorta.var. Murrojuja, monopbjlla. 

edulii. 
In the Interior middle states the number which would 
stand the extremes of drought and cold would probably 
be reduced; a partial list found In the Missouri Botani- 
cal Garden Is given below; 

The beat are given Brat. All of the later ones on the 

detrimental to conlferre. None do very well on that 

MaahaiitP. Pumlllo),) Vlrglnlana, 

Aiiilrlaca. V 3 best. reslnoia, 

SIrnbQ., i Lsricio. 

Cembra iylve«ris. 

riclds, ponderoia. 

For seaside planting P. rigida has sbown^ltself n: 
Baltptntit, i 



e P. Pino 



.nd the 



ragal P. , 



a Ihe 






excellence. 

The Pines are essentially inhabiUnls of the poor sandy 
soils and dry situations, their stout root system enabling 
them to seek the scanty water suppliea where other 
speciea And it diCBcult. Some, like the White Pine, are 
1 variety of soil conditio: 
a surplus of water: P. r 
the White Cedar into the swamp and thrive 
well as with the Banhslan I'ine on the poores 




d two-thirds ammonia superphosphate. Root-pruDing 
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And transplantiDK in nursery rows when 1 or 2 years old 
is prag^iced to secure a stocky root system. In Ger- 
many one-year-old Scotch Pines are planted by the mil- 
lion for forest purposes, but for ornamental purposes 
older plants are to be used; yet it is safest not to use 
them older than 3 or 4 years for permanent situations. 
In the third year usually the first branching occurs, in- 
dicating that the root system is not well established. 

In transplanting, the utmost care must be taken not 
to expose the roots to drying influences, a thin loam 
puddle answering best to keep them moist. While 
transplanting can be done at any time of the year, it is 
safest to do so in early spring, except when a droughty 
season is apt to follow, when fall planting is to be pre- 
ferred. 

A large number of nurserymen's varieties, dwarf and 
pendulous, varicolored, etc., have been developed, es- 
pecially from P. aylvestris and P. Strobua. The most 
interesting freaks perhaps are those bushy forms de- 
rived from P. Oanariensis and Pinea produced by lay- 
ering, in which single needles instead of the usual bun- 
dles of two in one sheath are produced, imitating the 
primary single needles of seedlings. The manner in 
which nurserymen's varieties are propagated by grafts 
or cuttlng^s is discussed under i^tiu«. 

According to the nature of the Pines, if there is choice 
of location possible the well-drained situations, even 
dry ones, should be reserved for them. They belong, 
with few exceptions, to the hill-tops not the bottoms, to 
the sands not clay soils, and will stand southern expo- 
sures better than the spruces. 

Pines are frugal by nature, and can stand poverty bet- 
ter than surfeit, — nevertheless they respond best to 
medium conditions, namely, a mellow surface and well- 
drained, deep, loamy sand, not too rich in organic 
matter and loose enough to permit the natural develop- 
ment of the heavy tap-root system. Under sudb condi- 
tions the peculiar rich foliage gives most satisfaction and 
the rank, luxuriant growth which leads to poor form 
is checked; disease from fungi is obviated; the cot- 
tony scale (almost the only enemy of the White Pine) is 
more readily fought, and injuries from caterpillars and 
beetles are more readily repaired. 

To prune evergreens, and especially Pines, requires 
an artist, or else the result will be malformation : the 
best plan is to correct form by breaking out the center 
bud from such shoots as project beyond proper limits; 
thereby also a more compact growth is induced, which 
in the Pines with their open habit is desirable. If it be- 
comes necessary to top the branches, the cut must remove 
also the bolster at the base of the branch; the resinous 
exudation will prevent decay, and the cambium soon 
covers the scar if the cut has been made properly. For 
hedge planting the Pines furnish no specially desirable 
material, being light-needing and therefore thinning out 
soon in the interior; yet the White Pine will stand as a 
hedge for a considerable time and also the dwarf P. 
montana. Perhaps some others may answer the pur- 
pose. 

For the botany of the Pines, see Pinus, 

B. E. Febnow. 

PIVEAPPLE. The Pineapple (see Ananaa) is indig- 
enous to America, it produces one of the most de 
licious fruits now regularly on our markets. The finest 
qualities are developed when the fruit is permitted to 
lipen naturally upon the plant. For distant markets 
the crop has to be gathered in varying degrees of un- 
ripeness to suit the time required in transit. 

The amount of importations reached its maximum in 
1894; vis., $750,000 worth. Since that time there has 
been a rapid decline. But for a succession of severe 
winters our own needs would be supplied from home- 
grown fruit. In 1894, 4,000,000 *^ apples " were marketed 
from Florida plantations; this amount was largely re- 
duced by the freeses of 1894 and 1895. The freeze of 
Feb., 1899, again reduced the output, so that the crop 
of 1900 only approximated that of 1894. As a result of 
these freeses, the plantations are now more carefully 
protected by sheds and by being placed in frost-favored 
locations. The year 1850 seems to be the earliest date 
at whinh Pineapple-irrowing was attempted in the U. S. 
This attenipt was made near St. Augustine, Fla., ac- 
cording to Taylor. In 1860 planting was commenced on 

85 



the Keys, but the want of facilities for rapid transpor- 
tation and the more favored Cuban and Porto Rican 
plantations made the development slow. In 1897, 
$15,000 worth was imported from the Hawaiian Islands, 
but these islands will not offer enough fruit to seriously 
affect the eastern market, though the importations will 
increase largely. 

Pro fits.— Qood Pineapple land may usually be obtained 
from $1.50 to $60 per acre, the higher-priced land being 
in favored locations, at railway stations and near settle- 
ments. The cost of clearing and preparing varies from 
$20 to $80 per acre, according to the cost of labor and 
the character of the growth on the land. 

From 8,000 to 15,000 plants are needed to the acre, 
varying with the variety and the notion of the planter. 
The price of plants in the field varies from $3 per 1,000 
for Red Spanish to $350 per 1,000 for the finer varieties. 
The cost of cultivating and fertilizing an acre for one 
year varies from about $20 to $150. It takes about 18 
months from the time of setting out to the maturing of 
the first crop, which yields 50-350 crates per acre. Under 
favorable circumstances the second crop may be double 
that of the first. By careful attention the plantation 
may be continued for 8 or 10 years without resetting; 
the second or third crop frequently bearing the maxi- 
mum amount of fruit. 

When a common variety is planted the returns are 
mainly from the sale of fruit, but with fancy varieties 
the sale of plants constitutes the main source of returns. 
Four hundred dollars or more per acre has been realised 
frequently for a crop of the commonest varieties; in 
this case increase in plants cannot be considered as of 
much value. The value of a crop of fancy fruit is about 
double that of the cx>mmon, and $1,000 worth of plants 
may be sold without detriment to the plantation, if it is 
a variety that is in demand. From this must be sub- 
tracted the cost of transporting to the markets, which 
varies more or less with the distance the fruit is hauled. 
This cost varies with the quantity shipped, from $20 to 
$80 or more per acre. 

Soil. —The Pineapple thrives in a variety of soils, 
but whatever be its texture it must not be moist or wet. 
The Pineapple plant will survive air-drying for months, 
but decays rapidly in a moist atmosphere. The great- 
est acreage is located upon dr^', sandy land, formerly 
overgrown with spruce-pine {Pinus clauaa) or a mix- 
ture of spruce-pine and hardwood. Chemical analyses 
of the soil from Pineapple fields show an exceedingly 
small fraction of ,a per cent of the essential fertilizer 
ingredients present. A physical analysis shows that 
the water content is very low. A considerable acreage 
is located on the Florida Keys. Here there is only a 
small amount of leaf -mold, often not more than an inch 
on the average, covering a coralline rock. But for the 
fact that Pinapples actually grow and make crops on 
such soli it would seem entirely incredible. 

Fertilieera, —With conditions of soil as described 
above, it is imperative to fertilize, and under the exist- 
ing conditions in the Pineapple belt there is no other 
remedy than the addition of commerciiU fertilizers,, 
and nothing better. While much is still to be learned 
about fertilizing this crop, it is fairly well established 
that for Pineapples on spruce pine land dried blood, 
ground bone, and nitrate of soda are good sources of 
nitrogen; that low-grade sulfate of potash, carbonate 
of potash and high-grade sulfate of potash are good 
sources of potash ; that acid phosphate should be used 
in small quantities only or avoided, using pulverized 
bone instead. A good plan for fertilizing is to drop a 
small handful of cotton-seed meal into the bud imme- 
diately after setting out. In October, apply about 600 
lbs. blood and bone and 400 lbs. lowgrade sulfate of 
potash (not kainit) per acre, or the equivalent of these 
fertilizers in some of the forms mentioned above. A 
second application may be made in the following Feb- 
ruary ; at this time the amount may be increased 10 to 
25 per cent, according to the growth the plimts have 
made. A third application may be made in June or 
July; and if the plants have grown vigorously a still 
further increase in amount may be made. A fourth 
application may be made in October, increasing the 
amount if the plants have grown vigorously. The suc- 
ceeding applications may be made at the time suggested 
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■boTB, nnd the Intreuing and decreuing of '■ 
tatj be determiQed b; the pro^resB ot the pl*DtB. Aa 
the kverage spruce-pine Pineapple land la not buIH- 
elentlj fertile to groir a full crop of Pineapple*, nmch 
more depeods upoo proper fertilliing than any other 

Prttpagation.—Tbi» plant la propagated by means ot 
crou'na, slips, suckera and rattoona. Tbe crown la the 

leafy porlinn of the fruit as found In the market. Just 
below the fruit small plants form, whi^h are left In the 
Held when tbe fruit Is gathered; these are known aa 
slips. In the aiils of the Irs. buds occar; those that 
develop neat the ground make strong plants in a few 
months and are known aa suckers. A strong plant will 
mature an "apple" in June and produce 2-5 suckers by 
the middle of September. Buda which develop from a 
portion of the plant under ground and form a root ays' 
lem indepeniiant of the parent plant are known as rat- 
toons. Crowns are not planted extensively, aa they re- 
main on the fruit when marketed. (JcmmI strong suckers 
are uaually employed fur planting out. Rattoons are 
left In the field to replace tbe plants which have borne 
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plants the greatest care should be exercised to avcrid 
breaking the Ivs., which are very brittle. 

Marktling. — Tbe fruit is picked a week before it 
would mature. It is packed at once into barrel ( 12 1 20 
x36lD.) and half-barrel (12i10i36 in.) crates, usually 
in the latter, tbe different sliea being packed in separate 
crates and designated as 18'b, 2i's, 30'b, 3e's, 12's, 4S's 
and 54's. according to the number required tor a half' 



.ntly n 



e left 



a full stand; hence some of Ihe sucken 
also. Slips require a year longer than suckers to ma- 
ture a crop. According to Wehher, it takes 10-12 yeara 
to mature a plant from seed. Plants are ralaed from 
seed only for breeding purposes. 

Prtparaiion oftXe Land.— It spruce-pine land la pre- 
pared it is cleared of all stumps, wood, roots and any 
other organic ma(«rlal, and is plowed deep and leveled 
oft smoothly. The fields are then laid off in beda of 8 or 
8rowa wide, depending on tbe variety. The beds should 
be narrow enough to permit fertilizing and working with 
a scuffie hoe without entering Iho beds, as breaking tbe 
Iva. Is very detrimental. For Red Spanish the rowa are 
made 18-20 in. apart; tor Queens 20-22 in.; for Porto 
Ricos 30-3G in. They are usually placed In checks of 
about the same diatancea. 

The metboda employed on tbe Keys are quite dWerent. 
The land is cleared by cutting off the trees, shruba, 
etc., which are allowed to dry and are then burned. The 
plants are then set out with a grubbing hoe; they must 
be set out irregularly, as the rocky soil does not Irumlsh 
root-hold everywhere. Such fields become exhausted In 
a few years and hare to be abandoned. 

Titia^e. -This operation consists in running over the 
ground with a scuffle hoe. Where the plantation Is set 
out in beds the handle of the hoe is long enongh to per- 
mit cultivating to the middle without the laborer enter- 
ing the bed. Only about an inch ot tbe surface soil la 
agitated, uaually Immediately after the fertlllier ban 
been applied. Weeds arc not troublesome, excepting in 
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sheds tillage is mare frequent and appears to be more 
necessary. On the Keys no tillage is posslblo, but tall- 
growing weeds and aiich ligneous plants aa may spring 
DP ant cut oft. In all of the work among Pineapple 
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barrel crate. The fmlt must be handled without being 
bruiaed and packed firmly to prevent its abrasion 

In transit. To protect the fruit each one U wrapped 
separately In brown paper. 

yarittiei. Since the propagation is carried on by 
means of offsets, the r^eties are fairly stable and 
quite definitely marked. The rariety moat eitennively 
grown ia called Ked Spanish, Spanish or Reds. It baa 
a medium-alied apple, and is a hardy plant. Abachl 
(Abakka), Blood, Queen (Fig. 1810), Sugar I«at, Bn- 
rille (Fig. 1811) and White Antigua are varieties that 

Broduce medium -sited apples ot excellent quality, 
lack Jamaica. Black Prinre, and Prince Allwrt pro- 
duce large apples ot excellent quality. Smooth Cayenna 
produces a large apple ot good quality. Porto Bico 
produces a very large apple of good quality. There are 
other varieties grown more or less eitenaively and otber 
names for Ihe abore-named rarieties, but the foregolDK 
have been officially recognized by the Florida State 
Horticultural Society. 

Pineapple Shtdi. — U has been found very advan- 

shed protects the plants from t«o great radiation of 

aun. The original object of Ihe shelter was to protect 
the planta from froata and freeies. Pineapple plants 
freeze at 32° P. This degree of cold does not kill tha 
heart of the plant, but only the larger portion ot the Ivs. 
Pines under slieda have paased through a temperature 
of 25° P. without serious injury. The roof of a shed ia 
usually flat, or undulating with tlie surface of tbe land. 
The height varies with tbe desires of the Indirldual, but 
is usually about eight feet above tbe ground. 

In Fig. 1812 Ihe root is slightly less than 7 ft. from 
the ground. The stringers running crosswise In the 
figure are IHi.^iSl; those running lengtbwise are 
l.S x JH I lo. The material for the roof la eyprena 
plastering lath ot usual length and width. The atringcra 
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It takes abont 9.000 feet ot lumber for the above ma- 
terial eicluslre of the lath. All lumber must be first- 
and free from knots. This can still be reduced by 
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fttforable olreamalanceB aach  shed can be erected tor 
$150 per aora, but thla la about tbe obeapest aod ligbtest 
fonn that will wlthatand the elementa. 

Diieaiei and Insect JIiMmfM. — (1) Heart rot; bitter 
heart: !%« cause □( Cbla dlaeaae i> not known, but ft 
■eeiDB to be more prevalent durloK a rainy sesaon than 
daring: a dry one. It lusnlfeatg Itiielf by the portion 
around the heart taking on a waler-soaked appearance. 
This u>ndltloa progresses outward until tbe whole ap- 
ple Is Involved. It la not neoesgarily accompanied by 
rotting, though this usually followa. Tbe whole apple 
becomes bitter, even beFore it la entirely Involved. 
When this disease ia present in a Held the fruit should 
be marketed as soon as possible, that tbe applea may be 
consumed before becoming badly affected. 

(2) Sanding; Thla disorder occurs Immediately after 
letting oat, especially if a long dry spell occurs at this 
time. It la produced by aand being blown Into and Ail- 
ing the bud of plants. Immedlstely after setting out 
drop Into the bud a amaJl handfal of cottonseed meal, 
or the same amount of a mixture of I part ground to- 
bacco sterna and 3 or 4- parts cottonseed meal. This 
soon forms a Brm plug in the hud, keeping out sand but 
not interfering with growth. Blood and bone, or blood, 
bone and tankage, may also be used. 

(3) Spike; tongleaf : This dlaeaae manifeats itself by 
the IvB. falling to expand at the base, thus giving tbe 
plant A contracted appearance. Tbe outer portion of 
the leaf spreads from the center of the plant, but usn- 
ally falls to take on a broad. Bat. healthy appearance. 
Eiperlmenta have proved that thla disease may be pro- 
duced by Improper use of commercial fertilizers, though 
the disease has occurred where no fertilizer had been 
osed. Abundant evidence Is at hand to show that the 
disease is not due Co an organic agent but rather to 
nntoward condition in the Boll. Change the fertiliser, 
avoiding acid phosphate, kalnit and cottonseed meal la 
large qnantitlea, and eive protection aa by a Pineapple 
shed (nplke Is a rare thing under sheds). 

(4) BllghtJ wilts: This disease occnrs In a sporadic 
manner, usually without any apparent regularity. In 
some varieties tbe flrat intimation of blight Is by the 
outer end ot Ivs. turning red, and later by the tips wllt- 



aoll- inhabiting fungus which attacks the roots. Remove 
the wilted plants and set in bealthy ones. It tbe plants 
are ot valuable varieties trim off all diseased roots and 
mueb ot the stem, together with larger iva., and reset. 
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UIV Plnaapple shed Id PloiidL 

It is probable that the fungus will not survive until the 
roots again penetrate tbe soil. 

(G) Red spider (Stigmaut FloHilatnn, Banks) : Thla 
species attacks the tender white portion at the base ot 
the Ivs, The effect upon the plant la greatly out ot pro- 
portion to the small amount ot Injury to the parts 
attacked. In later stages the Ivs. rot off at the place 



atttuked. Drop a small handful of tobacco dunt Into 
the bud ot the plants. Subsequent rains and dewa 

leach the tobacco and carry the solution down to the red 
apider. It they are not all dead in a week or ten days, 
repeat tbe dose, 

(S) Scale Insect (DiatpU bromeliea): This scale 
insect becomes troublesome In dry locolitlca and In 
greenhouses. The Insect nanatly attacks the lower sur- 
face ot the leaf, but each point of attack shows through 
as a yellow spot on the upper surface. Spray with 
resin wash, resin compound, kerosene emulsion or 



(7) Mealybugs {Daelj/lopitig eitri 
These inaeota attack the base ot the 
rel; aJao the bud, and 



and other apeclea) : 



for acale Insects, but It is very difficult to make the 
application effective. When the mealy bugs are present 
before the trult-bud forms much good can be done by 
applying a large handtul of tol>aeco dust in the aiils ot 

Pineapple culture ia alao discussed under Florida. 
P. H. Rolfs. 
PIHE&FPLE AIB-FLAHT. Tillandtia uMtulala. 
flBEAPFLE FLOVEB. Sncomit punctata. 
miE, DAmUS. See Jt7alJki«. 
FIHE, K&inU. S^AgaDiU. 
FIHE, KOBSIOH BAT. Sev Arauearia. 
FIHE, BOBFOLK IBLAHD. See Ara«eaHa. 
FISE, BCBEW, See Pandanvi. 

FUrSLUA (after Pinelli|. Arieta. Three species 
ot hardy perennial tuberous herba, native to China and 
Japan. Foliage appearing with the fls.: Ivs, 3 or pedat- 
isect: peduncle solitary: spathe marcescent; fls. monoa- 
cious in the appeodlculate spsdlx, all fertlie; perianth 
none; male fia. with 1 stamen; female fls. one-sided: 
ovary 1-celled; ovale solitary, orthopteroua, SecEngler, 
in DO. Hon. Phan. 2:565. 

tnbatUen, Ten, Adult Ivs. 3-cuC, the middle segment 
l>4-2 times longerand wider. China.-There la a variety 
with narrower leat-segmenta and another with Ivs. cut 
Into S segments. 

FIVST. Old-fashioned name of Peony. 

FmaUlCULA (diminutive of Latin pitmvii, fat; re- 
ferring to the succulent and greasy foliage). Ltnlibul- 
aridcm. Butterwdht. About 30 species ot small, 
Bwamp-loving herbs ot carnivorous habits with pretty 
long-spurred Bs. something like a snapdragon. They 
grow in tufts or rosettes with several scapes I<>9S than 
a foot high, each bearing a solitary fioner. The Ivs. 
are more or less abort, thick, succulent, and densely 
covered with crystalline, glandular hairs, which give 
Uie Iva. their buttery feeling. Small Insects ore caught 
on these sticky hairs, and tbe marelns of the Ivs, rollin 
and cover them. D. T, Hacdougal writen: "A digestive 
fluid, probably a trypsin, exudes from the aurface of the 
leaf which dissolves the bodies of the Insects, allowing 
the substances of which they are composed to be ab- 
sorbed by the leaf. The leaves of Plnguicula also con- 
tain vegetable rennet, and Llnnnus mentions that the 
leaves ot P. vulgarii were used by the Lapland tribes 
for curdling milk, and Pfeffer says the same cuatom 
prevails among tbe peasantry of tbe Italian Alps." 

Pinguiculaa make dainty flowering plants in pots; 
although natives of northern countries, they can scarcely 
be considered hardy snbjecla, aa they require speriid 
treatment. The choicest species ore undoa)>tedly 
P. liitea and P. caudata, P. Mia, a native ot our low 
pine-barreni from N. C. to Fla. and Ia., la nnlqna 
In the genus by reason ot Its yellow fls., while P. 
caudata, with Its rich purple lis., Is the finest of all 
those which range from violet and purple through rose 
and lilac to wbltiah. The charm o( P. caudata, aside 
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equal length. These pluita i 



lurbldge 
wltb P. 



bu given k detailed accaunt of bis saecess wltb 
taudala In Go. 32, p. 309; The spring and BuinmeT foli- 
age are scarcel; recognisable as belonglDg to the same 
plant. In early spring tbe Ivs. are numerous, smsll, 
short, thick and pointed, forming 4 dense rosette like 
an Echeveria; In midsumnier the Ivs. are large, thin, 
oboTste and lai. The plant blooms freely in both 
stages, bat prodaces the largest Bs. later. In the fall 
the foliage again becomes a bulb-like mass of Sesby 
IvH., and so rests all winter. Burbidge found that 
the plants can be readllf propagated by these fleshy 
Its., each one prodneing a new plant, as in the case of 
the bulb scales of certain common lilies. These leaf 
enttlngs were placed by Burbidge In tbe live spbsgnum 
of orchid baskeU. Young plants were potted In 2>i-in. 
pots of lire Bphagnnm, using small crocks only. These 
small pots may then be plunged In small shallow 
orchid pans to prevent extremes of moisture and hung 
np in the cool end of a Cattleya bouse. Burbidge has 
also grown P. hirtiriom in pans of Bphsgnam standing 
In a saucer of water and treated to the hottest sunshine. 
The as. are said to last 8 or 9 weeks. 

Plngulcula belongs to the same family with Utrle- 
ularls, a group composed largely of aquattn plants 
which capture minute creatures in little bladders that 
are developed on the thread-like Ivs. Piogulcula differs 
in the more terrestrial habit, the 1-5-parted ealyi, 
■preadlng position of the posterior Up of the corolla 
and also in the anthers. Pjngnicula is one of the very 
few dicotyledonous plants with only 1 seed-leaf. The 
fls. of Pingulcnla are often reversed before and during 
anthesls. 

A. Colorof tl4, ytlloK. 

UtM, Walt. Unique in the genus by reason of Its 
yellow fls. and nearly regular (not 2-llpped) corolla. 
Exceedingly variable In the size of alt its parU, and in 
the obtuse toothing of the corotla-lobes. Scapes 5-13 In. 
high: fls. K-IX in. long and broad; spur curved, about 
as long as the rest of the corolla; throat spotted and 
belly lined with red ; palate very prominent and densely 
bearded. Low pine barrens, N. C. to Fla. and La. B.H. 
7203 (most of the lobes 4-cnt, tbe middle cot being 
deeper}. B.R. 2;126 (2 upper lobes once-cut, 3 lowet 
lobes i-cut). 

A*. Color of n». purple to lilac. 
B. Spur S or 4 timts at long at the reit of the rorolla. 

«andiM. Sehlecht. Scapes 5-7 In. high: fls. deep 
bright violet-purple, attaining 2 In.; lobes all rounded 
except the middle one of the lower lip, which Is reltisi-. 
Mexico. B.U. 6621. On. 23, p. 309. 

BB. Spur about at long at Hie retl of the corolla. 
C. i'la. %-l in. long and Sroad. 

rnodUlAr*, Lsm. Scapes 3-6 in. long: tls. 'blue, 
rarely purulish violet," according to DC, 10-15 lines 
long. 9 lines broad {3 or 4 times longer than in P. vul- 
garis); lobes undnlate; palnte with 1 or 2 white spots; 
spur straight, a trifle shorter than the broadly funnel- 
shaped tube. Western En. G.C. UI. 10:373. -Accord- 
ing lo Bentham, this is a large-fld. var. of P. vutgarit, 
with longer spur and broailer lobes, which in tbe west- 
em part of En. pnHses Into the common form. 

hmmarft, Tenore. Scapes 3-4 In. high : fla. B lines long 
and broad, lilac or rose (blue according to Tenore, and 
shown as purple in B.M.), with a while tube; spur 
straight or curved, about as long as the rent of the 
corolla. 8. Eu. B.M. 6785. On. 25, p. 290.-Posslbly 
distinguished from P. grandifhra by the color of the 
lobe, which Ik white oatslde and yellow In the throat. 
Aecordingto Burbidge there is a var. with pure white fls. 
CC. Fl>. a in. long and brvad. 

nlffiril, Linn. Aecordingto Hooker, this differs from 
P. hirliflora In the bright blue color and tbe recuse 
lobei of the corolla, as also in the less globose capsule : 
scapes 1-5 in. high; fls. bluish purple ("hluP." writes 
Hooker), about G lines long; spur nearly slralght, about 



2 lines long 

called' Lalirador Violet, 

FUrS. See ZNanfAiu; also Can 

puri mrLLEur. Lychnii cor, 

FUTKBOOT. Spigelia. 
FIVEBIEB FLOWXB. A wild A 



iDg as the rest of the corolla. Wet 
On. 67, p. 335. -Sometimes 
W. U. 



PlHTIB(ancIentLatlnname). Vonilrra. PlNB. PlNB- 
TKEE. Evergreen reslniferous trees, usually tall, rarely 
shrubby, with spreading branches forming a pyramidal 
or ronnd-topped. In old age often very picturesque 
head, and clothed with acicular Ivs. in clusters of 2-5, 
rarely solitary: fls. catkin-like, appearing In spring; 
staminate yellow or purple, often conspicuous by tbelr 
abundance; pistillate greenish or pnrpllsb, developing 
into aubglobose to cyllndrle, usually brown cones, which 
sometimes attain 18 or more inches in length, ripening 
moBlly not before the second or rarely the third year. 
Tbe Pines are among the most Important timber trees 
of the northern hemisphere, and many of them an val- 
uable for the decoration of parks and gardens. 

A great number of the species are hardy north. 
Among the hardiest are P. Strobut, Ctmbra, parviflora, 
BuHgeana, Koraientii, rigida, divaricala, Thunbtrgi, 



the description of esch species. 

Young Pines are with few exceptions 01 more or less 
regulsf, pyramidal habit; but In old age they are often 
very picturesque, especially P. Strobut, radiata, rigida, 
Pinea, Cembra, Larieio, parvitlora and others. Of very 
graceful hahit, with slender branches anddrooplng foli- 
age, aro P. txttlia, Ayacahuite, Monletuma, loitgiMia, 
and Canortensis, but they are all, except the first 
named, very tender. The very large cones of some 

Coulliri, aro a conspicuous ornament. Most species are 
of vigorous growth when young, but the 
foreign species usually grow rather 
tlowly and are therefore well suited for 
imaller gardens, especiaUy P. Koraien- 



Stamtnale cone Plstlllatellamn(eiiUraEd)iit AuntlanPlDe: 
of Ploua rigida. also a youns platlUate cone natufal aiie. 

(X2.) a. front vlewoftwoovnlea: e.ildevlew. 

lit, Peuer, Bungeana, parviflora; the American P. 
ariilata and flexilit may also be recommended for this 
purpose. _ For planting rocky slopes P. divaricala, 

able; Jind If dwarf forms are desired P. nontana Is one 
of the best, thriving In more shaded positions and as 
undergrowth in open woods bettor than any other spe- 



PINUS 

In Iheir native bablUta thejr usually occupy the less 
fertile aituations. aa dry uplands and sandy plains. 
Some, aa P. rigida, Cubtntii and Tada, can be grown 
both tadiyand in awampy KTOund. Pinui palutlrii la 
vsry uahappll; named, since it almoat never grows In 
si^ampB. Piaes are mach used for the afforcBtatlon of 
barren aandy pialna and dry rocky mountain slopes. 
Far seaside phuitlntc P. iniigiiii, Pinailer, Baleptmit 
and also P, rigida are raluBblu. 

FInea cannot be transplanted aucce awfully when old 
on account of their long tap-roots, and only younger 
nuraery-grown trees ahould ba uaed (or planting. As 
tbey cannot usually be taken up with a good ball of 
earth, It Is well to Immerse the roots In a loam puddle 
Immediately after the trees arc dug up. Pines are 
propagated by seeds sown in spring either In prepared 
beds or frames or in boxes or pans; the seeds should be 
covered only eligbtly with fine soil, but the larger ones 
about n quarter o( an inch, and the young seedlings 
ahaded and watered when neceaaary. Varieties and 
rarer kinds are grafted on their types or allied species. 
usually by veneer-grafting on potted stock in the green- 
house in winter. Cuttings even of the dwarf forma 
do not root readily; the easiest to root are young shoots 
with primary foliage, as they sometimes appear on 
older branches or on the tmok. 

The Pines belong to the most important timber trees 
Id their native countries; these are in eastern K. 
America P. paluilrii, Slrobiii and tthinala; In the 
western states P. Zramber/iona, latmtieola and pon- 
derota; In Earope P. tytvutrii and XaHctn; in eastern 
Asia P. Tliunbergi and denMiflora, and in the Himalayns 
P. txttlaa. Prom the resinous secretions of many 
species, chiefly P. palvttriM, Cubtntii, Pinailer, Hal- 
epiniis and longiMia, turpentine, tar and pitch are 
obtained. An essential oil used medicinally Is distilled 
from the Ivs. and young shoots of several species. 
Edible seeds are produced by some species, in America 
bsP.edulii andcembroidsM; in Earope by i>, Pineaand 
CtKibra, Id E. India by P. Oenrdiana. Mats similar 
to Cocoa mats are manutaelured from the Ivs- ot P. 
patu$/rit and Pine wool for stufBng mattresses Is made 
from Ivs. of European and American species. 

About 75 species are known, distributed through the 
northern hemisphere from the arctic circle to Mexico 
and the West Indies. N. Africa and the Malayan Archi- 
pelago; En the tropical and subtropical regions they are 
conBned to the mountains. Resinous trees, rarely 
shrubs; winter-buds covered with imbricate scales: Ivs. 
of 2 kinds; the primary Ivs. are spirally arranged and 
as tbey appear on young seedling plants and oecasion- 

allv or -- — - • "- -■' — 

Bubulsl 
scariou 

teret« or triangular secondary ivs. borne on an unde- 
veloped brancblet In clusters from 3-6, rarely reduced 
to 1, surrounded at the base by sheaths of 8-12 hud- 
scales: fls. moncecious; the stamloate ones ailUary. 
clustered at the base of the young shootn, cstkln-llke, 
yellow, orange or scarlet, composed o( spirally arranged 



shoots from the old « 



IB 2-celled 



Htk the  



ectlvc 



and scale-like at the apex (Fig. 1813); pistillate lateral 
or Bubterminal, gmenl^h or purplish, eonaisting of 
numerous spirally arranged scales each in the aill 
of a *amBll bract and bearing 2 ovuiea inalde near the 
base (Fig. ISU): cone subglobose to cyllndrlc. with 
woody scales closely appressed before maturily and 
tightly encloaing the seeds, which are usually fupiished 
with a long thin wing, but In some speclrs are wlng- 
. ,. _^ _.__... .,._ . .1 .^g ia usually 



irles 



tnd the 



which 1^ 



apophyali 



usually rhombic in 

apophysis Is terminated by the umbo, usually difl^ering 
in color and ending mostly in a spine or prickle. In P. 
Slrobui and the allied species the apophysis Is flat and 

thickened 



thin, 



s the splneli 
It other Pint 






apopbyai 
ana iransversally keeled and bears the 
middle. These dltferences belong to the 
tant characters in the grouping of the speci 
nable characters are furnished by the structure of the 
Ivs., which contain either 1 or 2 tibro- vascular bundles 






and usually 2 or more reain-ducta, being eitber pe- 
ripheral, I. e., situated beneath the epidermis; oi par. 
enehymatoua, I. e., encloaed by the tissue of the leaf; 
or Internal, I. e., near the flbio-vaacular bundles; 
strengthening ceils, 1. e., cells with thickened walls, ara 



1815. Plnua Smbua 
. siuiria flbro-vaacnlar bundle (a). 
tl Tesla.diicts (t J : Mrenctbenlnc »lli (c) 



vnctbening'celii (c) 
Bta {dimij on the 



mostly p 



t beneath the epidermis and often aur- 
ronna me reain-ducta, sometimes also along the flbro- 
vaacular bundles. (See Figs. 1815-181B). Theuumberut 
the flbro-vaBcular bundles and the position of the resin- 
ducts can be readily seen with a common magnifying 
glass In thin cross -sections made with a sharp rasor 
from the middle of the leaf and placed on a glass-plate. 
In the following enumeration the species are grouped 
according to Mayr's olasslQcation, with a few slight 
changes; his names of his sections, however, are 
omitted, since they are mostly not well chosen, and the 
seotlonail and snbseotional names of Engelmann sub- 
stituted as far as his groups could be brought In accord- 
ance with Ihoseof Mayr. To facilitate the determination 
of the cultivated species a key Is given to determine 
plants without conea. Good Illustrations are found In 
Sargent, Sllva of N. America, vol. 11 ; Lambert. Deacrip. 
tlonof the genus Finns; Lawson, Plnetum Britannlcnm; 
Forbes, Plnetum Wobumense; Antolne, Die Conlferen. 
For the bartionltDrai vars. see Belssner, Nadelholi- 



flbiO'vascoiat bundles; stomata (d| all around. 

kunde and the new edition by A. H. Kent of Veltch'a 
Manual of the Conifers. Among other important works 
may be mentioned E. A. Carrlire's Trait^ Uenerai dea 
Conlf^rss, 2d edition, IBBT; Helnrloh Mayr's Die 
Waldungen von Nordamerlkn, 1890; Bnglerand Prantrs 
Die NatUrllchen Pfianzenfaralllen II Teil. I. Abteilung, 
pages 70-74 {Leiterung 3 and 4| ; G. Eugclmann's Ke- 
vision of the Genua PlnuB, In Trsnaacliona of the 
Academy of Science of St. l^uis published in 1880; 
Maxwell T. Masters in Journal of the Linncan Society, 
volumes 32 ( 1886) and 27 ( 1889) ; Conifer Conference In 
Journal Royal Horticultural Society, volume U (1892). 
For a fuller account of the relative valne of species of 
Pious and their culture, see Pine. 
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1817. Pioiw MliwtoU. 



flbrD'THonlu btuulle*; itomi 



■Hw-termliuta, U. Halspi 







PlM., 3». 




inopi. JO. 


PilhjnM, 41. 






poodsrau. 30. 


AMtrlKi, 39. 


Jeffreji. 19. 


prMtntU. 1. 


giSSiV 


Konlenali, 0. 


piimlla. 10.44. 
Fumilie, 4S. 




l^rielo, U«. 










Btdindori, 33. 


lonKifoUi. S5. 






maeroca^. 1§. 


■nppl. 




Jfomtffturi™, ft. 


gwdrifcaa. 12. 




martHma, 37. 


ndiaU. 27. 




Mu»nUna. 33, 43 








riildit, !S. 


Oorj^t™, 45. 


mi«i, '».' 








sM? 


Ombm. W. 




CUIIU.S2. 






eolunmuii, 44. 


Sb«^w'(lSi». 27. 


Sainn^nni. 31. 








eoulorlii, W. 




SblrtS.™'* 


OonlUri. IB. 


murict;.B5. 




ODbe»l>. 32. 


UnmTmiut. 33. 








sir.'Ki''"- 


DmFidtii. e. 


•Hdrii, 3«. 


Thnnberd. 38. 


«hi>i.U. 19. 


nteritanM. Bfl. 




(>dlllll,U. 


m-HB, 3. 






Oenliu dnconla. 


nmbmcnllffl™ 




38.43. 




fmllluW. 8. 44. 






neillii. 7. 


MliutHa. 23. 
Panyuu. 12. 






HbriDs, 1. 


Kit for Diteru 






Kg». lOlfl-ISlB). 




A. Number of 


i«. J. on(H occa 




lionallj/ Sot 4. 




•B.aheatk, d 


eid««...- /i6ro 




vamlar bundle 1. 




0. Xdgtt of 


IM. temlatr. 




D. Lengti 


of Iva. las i». 




X. Branthlelt glabrinii i>r 





r. TA< tr». 6S In. long: 

branehltti glaucoui. 1. (XmIm 
rr. The ivt. SS in. loiiff: 



a. Tret a rather deme 

pyramid 2. Pano* 

oa. Tree an ojien jiyra- 





,„„ 


10 


Cembrm 


. Uranehlett p« 




nl. 




























lo«,.4-6in. 




n 


Ayuabnlte 











UlS. PiDiH ecMuM. 

Leaf with two Bbr^-Tmacalar bnndln (al and •«Tcnl 

parencliTmBtooa rei^-dacta (b); onlr one layer of 

atrenctheoliiE csUa («) banuth the epideimlii ilomala 

id) ^ anmnd. 

a. Baeli ef Iv*. with 

fine vhiU linei. . . 5. LMnbntUiw 
aa. Back of tvt. «»«- 
ally nol lined. 
B. Color of lv>. blH- 
itk or dar 

aa. Color "of "ivi 

bright green, . . 

BD. Length of Ivt. %-J% in..- 

ivi, Ufually twitted, 

forming bryuh - Ulce 

tuttt al the end of the 

branehleU 8. parrltloi* 

cc. Xdget of Ive. entire. 

D.Lvi.lii-3 in. long 

Di>.Lv$.l-li4 in. long 

BB. Shealht pertiatent: fibre 
faieiilar btindlei t: Ivt. 

8-lt in. long, rigid 16. TorrBTmnK 

AA. Number of Ivt. S.or 4 or 1, only 
ottaiionally t or i. 
B. Utuallg totitary. lomeiimtt 

int't 14. monophyllft 

BB. Uinally 4, lometiaei S or 5.. 12. FuryuiA 
BBB. I'tually S, Bteationally t. 
c. Fibre -vatettlar bundle 1: 
theaiht ieciduout. 
D. Margin of Ivt. entire: Iva. 

ii-IH in. long 13. BdnU* 

DD. Jfarifin of Ivt. lerrulate: 

ivt. t-tin. long 11. BnnSMOk 

CC. nbro-vatrular bundle* t: 

eheatht pertittent. 

D. Branchlettglaveout: li-t. 

bluiih or grayith green, 

(SeeslaoNo. 81.) 

B. Habit of Ire. tlender, 

drooping 17 

■E. Bablt of Ire. tiraight, 
stiff, 
r. Budi very reainout: 
lv>. 6-11 in. long, 
dark bluith green. . . 18. OonltMl 
WT.Budt nol or little 
letintmt: ht.SSin. 
long, pale bluith 

green 19. JtHtttjt 

DD. Branehlelx not glaucoat: 
Ivt. dark yelloa or 
bright green. 
E. Habit of Iva. tlender, 
drooping. 

nai 23. pUnatrli 

IT. Brxin  duett paren- 
thgmatout.- budt 

brown 24. OmmiImiiIs 

TFT. Jteiin - duett periph- 
eral: bud$ bright 

BE. Babiloflva. alill.'" 
r. Length of Ivt, 6-ltin 



PIN us 



PIN US 
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G. Buds eylindric, 
with spreading 
scales little or not 
resinous: Ivs.S-lt 
in, long, dark 
green, in fi^s and 

8's 22. CabenilB 

oo. Buds oblong-ovate, 
resinous: Ivs, 6-9 
in, long, light or 
slightly bluish 
green* ••.*•«•««••* Zl« XflBflft 
GQQ. Buds ovate, acumi- 
nate, resinous: Ivs. 
6-11 in, long, dark 
yellotcish green,.. 20. ponderom 
FF. Length of Ivs. S-7 in. 
(See also No. 29.) 
G. Character of Ivs, 
slender, 
H. Foliage pale yel- 
lowish or bluish 
green: buds ob- 
long -ovate , 

dark brown 26. taberovlata 

HH. Foliage bright 
green: buds 
ovate , bright 
chestnut-brown,27. ndiata 
GG. Character of Ivs . 
stout, 
H. Fo rm of buds 
thick, ovate, 
acute or acumi- 
nate 20. pondeiofa, 

var. Boopnlonmi 
HH. Form of buds ob- 
long-ovate 28. rigida 

AAA. Number of Ivs, t, 

B. Branchlets glaucous, - 

o. Buds very resinous 30. Vlrginiaaa 

CO. Buds not or little resinous. 
D. Hue of Ivs. dark bluish 

green 29. eehinata 

DD. Hue of Ivs. bright green.,43. denilflora 
BB. Branchlets not glaucous, 
C. Length of Ivs, IS^ in, 
T>, Branchlets brown or 
orange: resin-ducts 
parenchymatous , 
B. Character of Ivs, slen- 
der: branchlets brown,d2, olansa 
BS. Character of Ivs, stout, 
twisted: branchlets 
orange or orange- 
brown, 
F. Lvs, ISy^ in. long. 

G. Resin-ducts 1 or f ..13. eontorta 
GO. Besin-ducts IS-5 ...\H. yonffena 
FF. Lvs. H-i in, long . . .31. diyarioata 
DD. Branchlets dull greenish 
yellow or greenish 
brown: resin-ducts pe- 
ripheral, 
E. Character of lvs. slen- 
der: buds not resin- 
ous 41 Halepenaii 

BE. Character of lvs. stout: 
buds coated with resin. 

F. Generally a tree 44. sylveatril 

FF. Generally a shrub... 45. montana 
CC. Length of lvs. S-9 in. 

D. Color of buds whitish or 

grayish white 38. ThuilMrgl 

DD. Color of buds brown. (See 

also No. 41.) 

B. Scales of the oblong 

buds with re flexed 

tips, chestnut-brown. 

F. Habit of lvs, very 

slender and thin..A2. MaMOniana 
( FF. Habit of lvs. stiff and 

I rigid. 



G. Buds resinous ... .35. mnricata 
GO. Buds not resinous. 
H. Besin-ducts par- 
enchymatous. . .37. Finastor 
HH. Besin -duets pe- 
ripheral 39. Pinea 

BE. Scales of the thick 
ovate-acuminate buds 
with the tips not re- 
flexed, light brown, 
resinous, 
F. Foliage lustrous , 
resin-ducts periph- 
eral 38. rediuwa 

rw. Foliage dull: resin- 
ducts parenchyma- 
tous 36. Larido 

Key Based on Cones Ain> Seeds. 

A. Cone-scales thin at the apex, 
with a marginal obtuse umbo: 
number of lvs, 5: sheaths de- 
ciduous : fibro- vascular 
bundle 1: wood soft and light,. 
Stbobub. 
B. Wings longer than seed: cones 
long and slender: resin- 
duets of lvs. peripheral. 
Hustrobi, 
c. Scales with broad, rounded 
apex, 
D. Lvs, slender: branchlets 

usually glabrous 1. 

2. 



DD. Lvs. stout: branchlets 
puberulous or pubescent. 



ezoelsa 
Feuoe 

3. Strobna 

4. montioola 

5. Lambertiaiia 



6. Ayaealraite 



CC. Scales with elongated and 
tapering, at last recurved 

apex 

BB. Wings shorter than seeds or 

wanting: cones more or less 

ot^te, with thickened scales. 

CembroB. 

c. Margin of lvs. entire: 

branchlets glabrous, light 

brown 7. flezilii 

CC. Margin of lvs. serrulate: 
branchlets pubescent. 
D. Seeds with narrow wing: 

resin-ducts peripheral. . 8. jMuryiflora 
DD. Seeds wingless: resin- 
ducts parenchymatous. . 



9. 
10. 



Xoraienaia 
Cambra 



Cone-scales more or less thick- 
ened at the apex, with the often 
spiny umbo in the middle of the 
transversely ridged apophy- 
sis, Pinasteb. 
B. Sheaths caducous or curling 
back and tardily deciduous: 
fibro ' vascular bundle 2 : 
resin-ducts per^heral, 
O, Seeds short-wtnged : num- 
ber of lvs. 1-4, only occa- 
sionally 6, 
D. Margin of lvs. serrulate, 
S; sheaths caducous, 

Gerardianof 11. 

DD. Margin of lvs, entire ; 
sheaths curling back and 
falling offend of the first 
year, Cembroides. 
E. Number of lvs. SS. ... 12. 
eb. Number of lvs. IS. ... 13. 

M. 
CC. Seeds with long wing: num- 
ber of lvs. 6: margin entire. 

BalfourianoB 15. BaUooriaiia 

BB. Sheaths persistent: fibro-ras- 
rular bundles i: margin of 
lvs. serrulate. 



Bnngeana 



Parryana 

ednUf 

monophylla 



.2fumbtr of Ivt. S: rtitn- 
dueii parfHcht^malom. 
Pifudotttvbi 16. Tomjuw 

, yumbtr ol Ivi. 3, oceatioH- 
ally 4~S: ntin-dvcU bik- 

f.BrancMtU glawcout: 
color of Ivi. bluish or 
gragiih fretn. 
K. Lrt. Mtender, drooping. n. BftHsluia 
Bi. Lri. tiout,6-JSin.long: 

ttfdt long-wingtd 18. ConlUrl 

19. JeHrajl 

>D. Branelt leli not glaimoui: 

color of iFi, dark yet- 

lotcith or bright grirn. 

K. LtngHt of Ivt. S-ie in.: 

lv,.»to«t 20. 

21. 



n. Length of Irt. S-IS in.. 

Irt. iUn<I<r,droBping.23. p&lnatril 

24. CuimriSBlU 



cZfngth of Ivt. 3-7 in.: 
Ii'i. stout. (See also 
No.20Tf>r.) 
r. Cone» r*TV abligne. 
3ii-«in. long; length 
of Ivi. Htnally 4-6 



..20. 
37. n 



rt. Conttnotobliquf, 

in. long: length of 
lv>. iiiually S~t in..28. rlgldB 
C. Ifiimber of Ivt. g. 

u. Reiin-ducle parinchi/ma. 



T. Lr>. ISii in. long. 
O. Conet not prieklg..3\. dlTUiOtU 

aa. Conei prickly .12. oImim 

33. «ont4iTta 
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green, 6S la. long: tmmn ryllndric on 1-2 in. loDg 
BUIkB, 6-10 iD. Iodk; »ed brovn, 4 lines long. Hinial. 
Qn. 31, p. 195. A.Q. 19:149. — Uuidsome tree, of irnrne- 
wbat looie hsblc, with gTKeful pendnlDus foliage, barAj 
M tm north as Uus. in sheltered po- -- 

■lllons. Vsr. labrlnm, Bailly, baa the 
Its. with a whitish xone near the tip. 

2. FetloB, Grlseb. {P. excfUa, var. 
Ptitce, Griseb.l. Attains 60 ft.,, 
with ascending short branches form- 
ing a narrow dense p}Taroid ; brunch- 
lets greenish, glabniaB.DOl glaucous: 
wintsr-bnds orate : Ivs. straight, blu- 
ish green, 3-4 tn. lone: oonea short- 
slAlked, cylindric. 3H-6 in. lung, 
with obovate scales: seed 4 lineH 
long. 8. E. Eu.-An ornamental 
hardy Pine oC dense, regular habit 
and alow growth; forms a narrower 
and denser pyramid than No. 3. 

3. BtrAbni, Linn. Wmn Pine. 
ngs. 1815, 1819. 1820. Attains 100. 
occasionally ISO ft., with horiaonlal 
branches in regular whorls forming 
a syrametrical open pyramid. In old 
age the hesil Is usually broad anit 
open and often very picturesque. 
Branchlets greenish or light green- 
ish brown, glabrous or sligbtly pa- |gu,_ pioua SImbua. 
berulouB : winter-buds ovate, arum- ,.^ t, . 
inate: Its. soft, bluUh green, 2-4 in. "^ '*■' 
long|or3S-5): cones on stalks H-1 In. long, cylindric, 
slender, often curved, 2-4 in. long, with oblong-oboTate 
scales: seed red-brown, mottled with black, 3 linen long. 
Newfoundland to Manitoba, north to Qa.. 111. and loita. 
8.8.11:538,539. A.Q. 12:045; 13:1. On.30,p.404.-Vrr7 
valuable ornamental hardy Pine ot rapid growth, sym- 
metrical when young, picturesque in old age: no tree ia 
better adapted to break up the monotonous sky-line of 
plantations In norchem parks. There are a number of 
garden forms oocaaionally cultivated. Tar. Uba, Loud. 
(var. nfrra.Carr.). Low form of irregnlar habit, with 

•y vhlte foliage. Var. brevlUIia, Loud. 



compact, round bush,i 



. PSfftBi 



r. faaUgUU, 
, Hort.). With ascertding 
branches, of narrow pyramldsl or columnar habit. Var. 
lIRMtrita, Arb, Kew. Dwnrf, procumbent form, diffuse 
and trailing on the ground. Var. nmbraonlllara. Knight. 
Dwarf, flat-lopped bosh, with short Ivs. R.H. 1869, p. 
as. There are also forms with variegated and with yel- 
lov foliage. 

4. nontloolB, Don. Houmtain WmrB Pno. Tree, to 
100 or occasionally 150 ft., with slender, spreading, 
somewhat pendulous branches forming a narrow open 



lf>itt-durls peripheral: 
(If the tehortt, Sylvei- 



I. Ltngth ot Irs. £]/,-8 in. 
T. Hfedathort-iringrd, 

% in. long :t9. FlnM 

rr. Seeds lona-u-in,ied. 

glaneoiii 40. reiinOM 

41. HalepcntU 

42. Kasioniana 
oo. BranrhletK glau- 
cous 41). densttlora 

RE. Length of Iva.^A-^'A '".H- lylveitrii 

45. montana 

I. Strodis. 

1. Suilrobi. 

1. «0*1m, Wall. (P. AfpoWmis, ChRmbr.). Attains 

150 ft., with spreading and slightly ascending branches 

forming a broad open pyramid : branchlets greenish. 

glabrous, glaucous: winter-buds cylindric-obovatc, 

acute: IvN. slender, flaccid, drooping, grayish or bluish 



ino. piuu* stiobu* (X H). 

pyramid: branchlets puberulous, yellowish or reddish 
brown: winter-buds ovate, acute: Ivs. stiiT, bluish 
green and glaucoas, 1^-4 in. long, with few Inconspic- 
uous or DO lines on the back: cones short-peduneled, 
cylindric, slender, slightly curved, 5-11 in. long, yellow- 



PIN us 

tib brown ; aealeH painted by tbe illghtly tblckened 
umbo: seed red-brown, mottled with blark, 3i in. Ions. 
Brtt. Col. to Idaho uid Calir. 8.S. 11:510,541. Q.f. 
5:.t,T. R.H.I869, p. ISO (as P. (?n«<IiBH).-Sim<lar to 
P. SInbuM, bnl forming > somewhat narrower, more 
slander pframldi hardy as far north as Mass. 
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8. purttUra, Sleb. & Zuce. Tree, to 80 ft., ot dense, 

EfTamidal habit, with slender, horlioDtal branchea: 
ranchleta light greenish brown, pubemlons: Its. 
crowded, rather stiffi usually twisted, fanning bmsh- 
like tafts Bl the end of the branchlets, bluisb green, 
S4-1H In. lona ; cones ovate or obioDg-ovate, almost 
sessile, reddlBh brown, 2-3 in. long: seeds dark brown, 
hardly H In. long. Japan. S.Z.2:116.-Hardy and very 
ornamental Pine, bearing numerous decorative cooes 
when older. Cultivated plants are often grafted and as- 
simie a more irregular habit. In Japan it !s often culti- 
vated in pots and dwarfed. A.U. 14:213. 

9. KaTBUniI>,&leb.AZnce. (P. ifaiHJjAiirieD.Rapr.). 
Pyramidal tree, to 100 ft.: branchlets with yellowish 

nate, dark cbeatnnt-brown: Ivs. straight, dark green 
and glossy on tbe back, bluish white on the lnn«r sides, 
2H-i In. long: cones almost sessile, conio-ovale, yellow- 
ish brewn, 4-6 in. long; scales rhambic-abovale, with re- 
curved obtuse apei: seed over H In. long, brown, sharply 
edged. Japan, Corea. S.Z.SillG. Qng.e:!. ' '-'— 



Utl. PinuB 



KHi. 



7. n*lUfl.Jam< 
nallytc 



50,0 



broad, round-topped 
.sleniler-polnted: Ivs. rigid, aci 
long: cones ovate to cytindrii 
. long; scalei 



2. Cfmbrcr. 
n. LivBER Pine. Pig. 1821. Tree, to 
80 ft,, with Kiuut horizontal branehcH 
open pyramid. In old age with li 



buds breadly ovale, 
lark green. 1^4-3 In. 
le, light brown, 3-6, 
..„,.... . at the apei, tipped 

with an obtuse, dark nmbo. the lower miCH elonested 
and retleied: seeds dark brown, mottled with black, 
H-H '°- Iohk. witb narrow wing. Alberta to Cnllt. and 
New Mpi. S.S. 11:546.547. O.P. tO;ltK.-Hardy Pine 

of slow growth ; seems to be best adapted (or o 

tal planting on rocky slopes. 



5. LuabertULna, Doagl. Si^oab Pine. Pig. 1S23. Tree, 

to 200 or 220 ft., with spreading somewhat pendulous 
liranches forming a narrow open pyramid ; old trees 
usually with flat-topped wide-spreading open head: 
branchlets brown. pnl)eBcentr winter-buds oblong-obo- 
vate, aplculate: Ivs. stout, sharply pointed, dark bluish 
green, 3-4 In. long, with connpicuous white lines on tbe 

slightly curved, light brown, lustrous, 10-20 in. long: 
seed about K In. long, dark brown or nearly black. 
Ore.toMei. S.S. 11:542. 543. Un. 31, p. 152, 153. O.C. 
11. 23:11; III. l:T(i9.-One of the tallest trees of the 
PaciSc coast; in the eastern slates it Is hardy as far 
north as Has"., but grows only slowly; has handsome 
dark foliage. 

G. AyaeahMta, Ehrenb. (P. BuonapdrUa, Tttetl. P. 
DoH-Pedrii. a<Bi.]. P. toudonidna, Gord.). Tree,M100 
ft., with spreading, slender branches: branchlets ye|. 
lowlsh brown, finely pubescent: Ivs. slender and some- 
what pendulous, bluish green. 4-6 in. long: cones sbort- 
Htalked.cyllndrlc conical, gradually narrowed toward the 
apen, often slightlv curved, brownish yellow, 9-15 In. 
long; needs about ii In. long, gray-brown, mottled dark 
brown. North Mex. O.C. II. 18:493; III. 20:7.51,753. 
On. 2a, pp. 192, 193.-HandBDme tree, somewhat resem- 
hiinglho White Pine, but foliage more !<lrnder. especially 
oruaiaental with Its large cones. Not banly north. 



(or smaller gardens. 

10. Ciinbra, Linn. Swiss Stone Pine. Tree, to 70 
or occasionally 120 ft., with spreading usually short 
branches forming a narrow, dense pyramid. In old age 
oftfn with very picturesque broad, open, round-topped 
head: branchlets coaled with dense yellowish hrown 
tomentum: wlnl«T-buds glo1>oee-ovat«, long acuminate: 
Ivs. straight, dark green on back, bluish white inside, 
2-3)4 1»' long: cones short- peduncled, ovate, obtuse, 
light brown, 2^-3^ in. long; scales broadly ovate, 

' ' t apei, apophysis ' ' ' ' ' ' ' 

long. M. European. _., . _ _... 
G.C. II. 17:80. 81; III. 24:459. On. 
28, p. 175, 182. Gc. 45, p. 2a5.-Hand8ome hardy Pine 
of slow growth and symmetrical habit when young. 
Var. Biblrloa, Loud., has shorter Ivs. and longer cones, 
and is of narrower habit and more vigorous growth. 
Var. pbmila, Pall. See P. pumtta In snppl. list. 

II. PlNASTES, 

11. Bnngsina, Zucc. Laci Babk Pine. Write Bakk 
Pine. Tree, to 80 or 100 ft., with long and slender 
branches: bark flaky, light gray: young branches gray- 
ish green, glabrous: Ivs. rigid, acute, light green, 2-4 
in, long: cones almost sessile, conic-ovaie. light yellow- 



ish brown, 2-3 In. long; apophysis much broader than 
high, ridged, with a triangular pointed and recurved 
umbo: seed dark brown, with narrow wing, !i->4 in. 
long. N. China. (l.C. 11. I8:0.-Hardy slow-growing 
tree of bushy habit In cultivation and with rather sparse 
light green foliage. 
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12. TtmkaA,Eageiia.(P.quadrifiUa, 

Bodw.). NdtPini. Pinkon. Tree, to 40 
ftfiritb atout, Bpreadiug brancbes, form- 
ing  regulac pymnld but unuallf roiind> 
top)ied and Irregnlu Id old age: bnuieh- 
leti pabtnitous, light KraviBh brown: 
Iva. 3-5, uBMllj 4, rl^d, incurred, pale 
glaucous green. l>i-l% Id. long; cone 
Bubgloboee, 1^-2 In. braiid. cheatnut- 
browa, luBtrous ; apopbyws thick, pyra- 
midal. POQaplcuously keeled; umbo with 
minute recurved prickle: seed about ii 
In. long. Calif. 8.8. ll:549.-Not hard? 

13. Mnlii, Engelm. Hvr Pink. Fig. 
1832. Small tree. 10-2D or occaaiunally to 40 
ft., with horiaoDtal braucbee, buahy wbeu 
young, with low, round-topped bend la old 
»g«: branchleta light yellowlah brown, po- 
berulous &t first : Ivs. 2-3, rigid, dark green. 
a-J'A Id. long: cones almost aeaBile. broadly 
ovate, greenish yellow, lustrous, about IS 
In. long ; apophysis pyramidal, strongly 
keeled; umbo with minute recurved tip: 
seed H in. long, with narrow wing remain- 
ing attached to the scale. Colo, to North 
Hex. and Tex. 8.8. 11:552. -Hardy as far 
north aa Mass., forming a slow-growing 
and compact bush. The seeds are an im- 
portant article of food amoog the Indiana. 

U. monophflla. Torr. & Frem. (P. Frr- 
monlidna, Endl.). Tree. I5-:20, occ anion all v 
to 50 ft., similar to the preecding; branrli- 
lets light orange, glabrous: Ivs. uauallv 
solitary, sometimes 2, terete, rigid, spln- 
escent, glaucous green, H-D-i in. long; 
conea broadly ovate, light brown, IS-i 
in. long; apophysis depressed -pyramidal, 
ridged, the flattened umbo with a minute 
Incurved tip: seed % in. long. Calif, to 
Colo, and Ariz. 8.8.11:551. Q.C. II. 20: 
44: 2e:137.-(>f slow growth, hardy as (ar 
north as Haas. The solitary leaf has been 
believed to consist of two connate ones, but 
this Is certainly not the ease, as the one 
flbro-vaacular bundle plainly shows. 
S. Balfouriamr. 

15. BtUonrifcn*. Jeffrey. Foitaii, Pinr. 
Tree, to 40. occasionally 90 ft., narrow pyr- 
amidal when young, irregular and open In 
old age: branchlets dark brown, puberulona 
atflrst: Ivs. crowded. Incurved and pressed 
■gainst the branches, rigid, acute, dark 
green on the back, white inside, l-M In. 
long, remaining for 10 or 12 years on the 
brauehes ; cones pendulous, aubcyllndric, 
dark purplish brown, 3W-51n. long; apophy- 
sis flattened, the concave oblong umbo with 
minute Incurved prickle: seed % In. long, 
Calif. 8.8.11:553. -Not hardy north. Var. 
■rlaUt*. Engelm. {P. ariitdia, Engelm.). 
Bushy tree, occasionally to 50 ft., sometimes 
a semi  proBtrate shrub ; branchlets of 
lighter color and almost glabroas: Ivs. with 
less conspicuous white lines Inside: cones 
cylindrlc-ovBle, S-.tK In. long; apophysis 
elevated ; nmbo with a slender incurved 
spine to H In. long. Calif, to ITtafa and Arii. 
8.8. 11:554. G.C. III. 20:7I9,-Hardy as 
tar north as Maas.; in cultivation usual I v 
a handsome low, bushy sbmb of distinct 
habit: Ivs. often sprinkled with resinous 
dots. 

0. Pttudoitrobl, 

16. Tomjknt, Parry. Soi.bd*d Pfnb. 
Tree, to *0 or occasionally to 60 ft., with 
■preading and sometimes ascending 
branches; branchlets greenish or purplish, 
bloomy, glabrous: Ivs. rigid, dark green. W- n 
13 In. long: cones broadly ovate, 4-6 in. p 




with abort spiny tip:~aeedn % In. long, 
short-winged. S. Calif. S.S. 11:&5T, 558. 
— Rarely cult.; not hardy north. 
7. Tada. 
17. SmblnliMl, Dougl. Dioois Pink. 
Bull Pink. Tree, to 50 or occasionally 
no ft., usually divided into several stems, 
with short croaked branches, the lower 
ones pendent, the upper ones ascending, 
forming a round-topped head: Ivs. slen- 
der, flexible, pale bluish green, 8-12 in. 
long: cones pendent on about 2-in. long 
stalks, oblong-ovate, light red-brovn, 
6-10 In. long ; apophysis pyramidal, 
sharply keeled, flattened at the straight or 
Incurved apex, the lower scales with much 
recurved apei: seeds ^ In. lung, short- 
winged. CalK. 8.8.11:569. G.C.I1I.«;43; 
5:45. P.8. 9:964. -Not hardy north. Diatinct 
Pine of loose hahit and with sparse pale 
foliage. The seeds are edible. 

18. CiTiltBrl.Don^P.moerBcdrim.Llndl.). 
Pitch Pink, Fig. 1823. Tree, to 80 ft., with 
stout branches, pendulous below and as- 
cending above, forming a loose pyramidal 
head : winter-buds oblong-ovale. reslnons: 
Iva. stout, acuminate, dark hluiab green, 
6-12 in. long: conea short- atalked, pendent, 
cylindrlc-ovale, yellowish brown, 9-14 in. 
long; apophysis elongated-pyramidal, nar- 
rowed Into the compressed splny-tlpped 
straight or incurved umbo: seed H in. lone. 
Calif. S.S. 11:571, 572. Q.C. II. 23;4na, 
413; III. 4;76S.-Not hardy north. Old 
trees are often Tery picturesque and the 
large cones are oonsplcuonsandomamenlal. 
IB. J«tlreTl, Hurray IP. pondirita, \aT. 
Jittrryi, Vaaey). jErFKEv's Pink. Tree, 
to 120 or occasionally lo 180 ft., with short 
spreading or often pendulous branches, the 
cending. forming an open pyr- 









inou 



young branches fragrant when 

te, pale bluish green, 
!, light brown. 



5-Bin, long: cones < , ..„ 

6-12 In. long; apophysis depressed, keeled; 
umbo elongated into a slender recurved 
spine: seed about ]4 in. long. Ore. to Calif. 
S.S, 11:562. S63. G.C. 11. 22:813; III. 
6:361, 369. O.P. 5;I85.-Dialinct and orna- 
mental Pine of symmetrical hahit when 
young, hardy as far north as Mass. Among 
the hardier species this Pine has the long- 



1807-9. Tree, tol5fl, orfa6lonallvto2.30ft., 
with stout spreading and often pendulous 
branches usually ascending at the ends and 
forming a narrow, spire-like bead: branch- 
lets reddish brown, fragrant when broken: 
winter.buds oblong-ovate or ovatt-.reslnoas; 
Ivs. acute, dark green, 5-11 In. long: conea 
almost sessile, often In clustere, ovate-ob- 
long, light reddish or yellowish brown and 
Iufltraus,3-G in. tons: apophysis depresaed- 
pyramldal or flattened, with a broadly tri- 
angular umbo tennlnated by a stout, usu- 
ally recurved prickle ; lower scales with 
more elongated apei ; seed % in. long. 
Brit. Col. to Uei., east to Neb. and Tex. 
8.8.11:560,561. G.F.8:395. G.C. III. 8: 
SfiT, 561. 569.-One of the tallest and most 
important Pines of the weatem states. 
Hardy as far north as New York, and In 
sheltered positions to Mass. Var. ptndnla, 
p K.W. 8arg., has drooping branches. Var. 

„a BCOpnldram, Engelm. [P. teoputbrvm. 

■i.) Lemm.), la a geographical var., smaller In 
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•Ter7 part; naiully U 



D 75 ft. hiph: Ivs. 9-T Id. loag, 
HuoDunuw m £ B ; uuudB BDuUer, ovale, S.DskatatoN. 
Mei. andTei. S.S. IliSM. Q.C. II. a:79T.-8omewhat 
hardier thui the type. 



UM. Ploiu rlslda (X :-,). 

21. TMa, Linn. Lobiallv Pine. Olh Fibld PtNK. 
FaufiiNCiNSE Pine. Tree, lo 100, occaalonally to ITO 
ft., wltli spreading branches, the upper aaceQdlag, torm- 
Ing B compact, rouud-topped head: brancbleti yellowish 
brown, HometimeH Bllghtl; bloomy: wlnter-budn oblong, 
leslDOuB: Its. slender but stiff, acute, hright green, 6-9 
In. long: Eonea aeaslle, spreading, conic-oblong, llRht 
reddish brown, 3-5 in, long; apophysis flattened or de- 
pressed -pyramidal; umbo snHll, with short, triangular, 
recurred spine, lower scalss not elongated: seed K In. 
long. Del.toPla. andTei. 8.8. II :577, 678. -Not hardy 
DOrtb and rarely cult, tor omamenl. 

22. Cnbindi, Qrlseb. [P. krterophflla, Sodw. P. 
SlliMii, Engelm.). Slash Pine. Swamp Pine. 
Tree, to 100 or 120 ft,, with horliontally spreading 
branches forming a round-topped broad and compact 
bead: branehlets orange-brown: winter-buds oyllndrle, 
light brown: Ivs. dark green and lustrous, acute, In 3'» 
and 2'b, 8-12 In, Jong, with Internal resin-duets: cones 
short.peduncled, oonic-oblong, dark brown and glossy, 
3-6Sin.long; apophysis flattened, keeled; umbo imafl, 
with minute reonrved pricUes: seed %-M In. long. Qa. 



> Pla,. 



r the c 



,S. 11:5' 



ebeitnat-brown, not resinous: Its. slender, pendulous, 
light green, 8-12 In. long, with peripheral realu-ducta: 
cones short-stalked, conic-ovate, 4-7 in. long; apophysis- 
elongated • pyramidal, compressed, luore or less M- 
curved; umbD obtnae: seed %-\ in, long. Him&l.— Im- 
portant forest tree In Its nstive country. Not hardy 
north, bnt cult, in Calif. Very decorative as a yonng- 
plant, with its long drooping light green foliage. 

26. tntMrtniUtt, Gord. (P, aH<nudfa,Lemm,). Knob- 
OONK PiHE. Tree, usually 20, occHaionally to 100 ft., 
with slender horiiontal bnincbes ascending at the ends, 
[oming a broad pyramid, with open, round-topped 
bead in old age: Dark thin, scaly: young branches 
slender, dark orange -brown : winter-buds oblong-ovate, 
dark brown: Iva. slender, acuminate, pale yellowish or 
bluish green, 3-7, usuallf 4-6 in. long; cones short- 
stalked, usually In clusters, elongated-conical, 3K-6 In. 
long, upper scales with pyramidal apex; umbo promi- 
nent, sharply pointed and recurred, tower acalea with 
depressed apex and small prickly umbo: seed H in. 
long. Ore. to Calif. S,8. 11:575, 676. Q.C. II. 24:784, 
785. P.S.6,p. 617c.-Of Uttle ornamental value and not 
hardy north. Usually a bushy tree with sparse dull 

27. radUU, Qord. [P. iniignit. Doagl. P. MoKterty- 
^MJf, Hort.). MoHTERiT Pine. Fig. 1S23. Tree, to 80 
or 100 ft., with stout, spreading branohea forming an 
irregular open, round-topped head: bark thick, fur- 
rowed; branehlets brown; buda ovMe, bright cheatnut- 
brown: Its. acute, bright green, 4-6 in. long; cones 
short -stalked, conic-ovate, upper scales with elevated, 
ronnded, almost hemispherical and obscurely kecied 
apex; umbo small, with minute straight or recurved 
prickle, lower scales with alraost flsttened apei: seed 
black, hi In. long. 8. Calif. S.S. 11:573, 674. P.8. 6, 

644. G.C. III. 9:336, 341. On. 36, p. 47; 49, p. 312.- 
andsome species with hrlght green foliage and of rapid 
growth and bushy habit when young; valuable tor sea- 
side planting. Not hardy norui. 

28. rtBld4, Mill. Pitch Pihx. Figs. 1813, 1824-1827. 
Tree, to 80 ft., with horliontally spreading branches 
forming an open. Irregular pyramid ; branehlets light 
brown: winter-buds ovate or ovate-oblong, chestnut- 
brown : Ivs. stUC and spreading, acuminate, dark green. 



Pine, with compact broad head, hardy only south. 

23. paldvtrU, Hill. (P. atutrAlii, Hlehi.). I>oHO- 
i.KArED Pine. Southern Pine. Fig. 1823. Tree, to 100 
or 120 ft. with ascending branches forming an ob- . 
long open head : branehlets orange-brown; winter-buds 
wbitish. oblong: Ivs. crowded, forming tufu at the end 
of branehlets. dark green. 8-18 in. long, with Internal 
resin-ducts: cones almont sPKollr. cylludric, dull brown, 
0-lD in. long; apophysis flattened; umbo dark brown, 
with triangular, reflexed short spines: seed almost % In. 
long. Va.andFla.,toMiss.aJongthecoaE<t. 8.8.11:589, 
690. G.F. 10; 115. -Very important timber tree, but rarely 

tlanted for ornament; hardy only south Branches are 
nported In great quantities Into the northern cities In 
midwinter and used for decorations on account of their 
large, handsome foliage. 

24. Caaarllniif, C. 8m. Tree, to SO ft., with elendei 
branches forming a broad, round-topped head; branch- 
lets yellowish: Ivs. slender, spreading and pendulous, 
light green and lustrous, 9-12 In. long, with parenchy- 
matous resin-dnOs: cones cyllndric -ovate, 4-8 in. long; 
apophysis low-pyramidal, irregularly 4-sided, light 
brown and glossy, with ohtusH umbo; seed % In. long. 
Canary Isl. O.C. III. 3 :?J1. -Handsome Pine, cult. In 
Calif, and in colder regions, sometimes in the green- 

25. longUUI*. Lamb. (P. SSzhHTflti, Sarg.). Tree, 
to 100 ft. or more, with round-topped svmmelrii'al brad : 
branehlets light yellow brown: win tar- buds oblong, light 



IBU. Plnua rlcida. w 



<%1. 



2-0 In. long: cones almost seasile, often In clunlers, 
ovate, light brown, 2-4 In. long; apophysis little fle- 
vated; umbo triangular, ending In a slender, recurved 
prickle: seed dark brown, M in. long. New Brunswick 
lo Ga., west to Ontario and Ky. S.S. ll:ri79. «.P. 
4:402; 10:196. tin. 31, p. 128, 132. M.D.O. I89e:301.- 



Haidy Pine oF npid fTDwtb vben fOonK >nd tmaUj 
ndsed trDm seed; grows on dry uid sterile soil. As an 
omuneutal pluit It may be UMd on dry and rocky 
alopea, irbere it beeomes often very picturesque when 



lUA. PiDiB rlilda, cecent c 



m iX >4). 






older. It sprouts readily from stumps If 
destroyed by Are. 

S. Larietones, 

29. Mhlnita, Hill. (P. mlfia, Michi.). Spruce Pim. 
YKU.OW Pink. Tree, to 100 or l;!0 ft., witb slender olteo 
pendulous bnnchea In regular wburla: winter-budn ob- 
lang-OTate. brown: IvB. Blender, acute, dark bluish 
icreen, aometltnes in 3's, S-5 In. long ; conea ahort- 
stalked or almost seasile, conic-oblonR, dull brown, l},'- 
2 in. long; Bpophyais flatlened ; utnbu little elevated, 
with short etraieht or run'ed prirkle: aeeda one-flfth 
to M in. long. N. Y. to Fla., weat to 111. and Tei. S.S. 
11 :587. -Handsomf tree, with broad, oval head, hardy 
as fai north aa Uaas. 

30. Tlrginiink, Mill. <P. (nopi, Alt.). Scbub Pnn. 



Eoutal 01 



»40, 



» 100 n 



Old 



PINUS 

S.S. 11:5S8.— The most northern of all American Hne* 
and quite hardy, but not of much omameutaJ value. 

32. slabaa, Sarg. (P. inopt, var. claiia, Bngelm.). 

Sum Pine. Spbuck Pime. Figs. lB2e, 1H29. Tne, to 
20, occaaionally to TO ft., witb Blender, spreadini 
branches: branelileCa red-browa; wlnter-buda oblonfc, 
obtuse, not or little reainoua: Iva. Blender and deiible. 
acute, dark green, 2-3 in. long: conea abort -stalked, 
often obllQue at the base, conic-ovate, dark reddlah 
brown, 2-3^ In. long, remaininfc closed for 3 or 4 yeara 
after ripening and often becoming enveloped by the 
growing wood o( the stem; apophysis depressed pyra- 
midal, conspicuously keeled; umbo with a short, slout 
spine. Fla. and Ala. near the coast. S.S. 11:582. li.F. 
G: 161.— Little known in cultivation and not hardy north. 

33. Mmt6rta, Dougl. (P. Boldnderi, Pari.). Scsub 
Pun. Tree, to 20. occaaionally to 30 tt., witb rather 
stout brancbea forming a roond-topped compact or 
open bead, or a tree, to 80 and occaaionally 150 fl., with 
anarmw pyramidal head: brancblels light orange or 
orange ' brown : bads ovate, dark chestnut -brown, reai- 
nous: Ivs. stiff, twisted, acutiah, dark green, 1-3X in. 

1-2 in. long, light yellowish brown and luatrous, scales 
of the upper side with elevated, pyramidal apei. the 
dark umbo ending in a slender incurved spine. Alaska 
to Callt.. west to Mont, and Colo.-Var. Bolindeil, 
Eoebne, the typical form, is a low tree, with shorter, 
1-2-in. long Ivs. and witb very obilqne cones, often re- 
maining cloned (or several yeara after maturity, S.S. 
11:567- O.C. II. 19:45. Var. Kurrarina, Engelm, (P. 
UurrayAna. Murr. P. Bowriiiri.CnT.), Is the form in 
the Rockv Mis., and a taller tree of pyramidal hablt.with 
longer. lk-3K-ln. long Ivs., less oblique cones, opening 
usually soon after maturity. S.S. 11:568. <I.C. 1869:191 
and R.H. 1869. p. 278 (as P. Tamrat). R.H. 1854, p. 
226. In cultivation It is usually a busby, low tree and 
seems hardy north. 

34. plbweni, MIchx. Tjiblb MotTNT&m Pine. Pov- 
erty Pine. Tree, to 30, occaaionally to 60 ft., with 
stout spreading branches forming a broad, open, often 
fiat-topped head: branchlets light orange: wluter-buds 
oblong, obtuse, dark chestnut-brown : Its- atout, twiated, 
sharply pointed, dark green, lii-2^ In. long: coups 

long; apophysis pyramidal and conspicuously kee" 



^ I broad, open pyramid or 

sometimes flat topped: wlnler-buds oblong, dark brown: 

Its. sIlfT, twisted, sprcailing, acutlsb, 1S-2V^ in. long: 

cones conic-oblong, reddish brown, IK-~H In. long: 

Bpophvsis little elevated, with a broad, dei>resse<l-pyra- 

mldal'umbo ending in a short recurved prickle: need 

pale brown, J, In. long. N.Y. to 

S. C. went to Kv. and Ind. S.S. 

11:581. -Hardy as far north aa 

Mass., but of little ornamental 

 ment. Valuable in the Middle 

States for covering dry and bar- 

31. diTSTiaftU, Dum.-Coun>.(/>. 

Panftstdn", Lamb.). Tree, to TO 
ft., but usually lower and some- 
times shrubby, with slender, 
apreading branches, forming a 
broad, open head: branchlets 
yellowish to purplish brown : 

brown, very rpsinouw; Ivs. Hitff, 
isw. lwiHii>ci. spreading, acute or oh- 

dark or bright green, 
-Piou.tlBida(XKI. "'"'" "■'■"'■''e: cone* conic-ob- 
lonir. usuallv curved, nale vellow- 



oninal elongated umbo ending in a stout curved 
spine: seed light brown, H in. long. N. J. to N. C. and 
Tenn. S.S. 11:5S4. -Hardy aa far north as Haas., but 
of little ornamental value. 

35. mnrlefcta, Don. Pbtcble-oohe Pihb. Tree, to 50, 
occasionally to 90 ft., witb stout, spreading branehaa 



I. Cone of Plnua clausa, crowi 



Br by the branch (X?!0. 
n old age 



black, % In. long. Hudson bay tu N 



led. 1 



forming a regular pyramid In young trees, 
usually round-topped and compact: branch 
brown: winter-buds ovate, dark brown, resinous: iy«. 
stiff, usually twisted, acute, dark green, 4-T in. long; 
cones usually clustered, oblong-ovate, oblique at the 
base, ohestnnt-hrown,2-3>t in. long; scales of the upper 
side with elongated conical apei terminated by a dark 
triangular spiny umbo, acales of the lower aide more 
flattened, with slender straight spines; the cones usu- 
ally remain closed for several yeiu« after maturity: 



PINUS 

■MdB ■Imogt biHk, K in. long. Calif. S.S. 11:585. 586. 
O.F.lD:235. F.S. 5, p. SI7. U.C. II. :il:t8,4».KI.-HHnd- 
•ome Pine, wllh regular, pframidBl hswl ; not h&rdj 

36. LsTlotD, Polr. Coksicam Pink. Tree, to 100 or 
oeculoiullr 150 ft., with stout, Bpreadins bruicheB In 
regular whorls farmlDK a Bymmetrlcul pyramid, In old 
age Bometlmea broad and Hat-topped: brancbleU ubu- 
ally llgbt brown: buds ovate or obloug-ovate, light 
brown. reslDOua: Irs. atifT, acute, dark green, 3H>«K 

aaually 2-3H In. long; apophysis deprcRned, consplt^u- 
ouBly keeled; nmbo flattened, obtuBe or with a verv short 
prickle: Be«da gray, % iu. long. ^. Eu. to W. Asia — 
Very variable and usually the foIlDwlDg i vara, are 
dlBtinguiahed : Var. Autrlaoa, Eudl. <var. nlpHcani, 
Pari. P.AuaMaca.HSta. P. nlffra, Hort.). AUSTUUK 
Pisa. Pigs. 1814, 1830. Tall tree, with broadly ovale 
head and very dark green, rigid foliage: hranchlets 
grayish brown. 8.E. Eu., from Austria to Dalmstia 
and Ronmania. Qn. 19, p.47T: 3S, p. lO. Hn. 10. p. ITO. 
B.H.lB»l,p.27l. Var.O«ULlnlM, Delam. Tall tree, with 
■horter aioendlng branches forming a narrower, lesi 
dense head : Ivs. of lighter green : branchlets light 
bniwn. Italy, Sioily. tin. 2T, p. 321; 29. p. IM; 3». p. 
623: 52, p. 219. (l.C. II. 21:1S; III. 4;69U, TOfi. Var. 
PallMUn*. Endl. Tall tree, with long and stout 
branches: Ivs. dark green and glosiy: cones light 
brown, about i in. long. W. Asia. G.C. II. 20:785; 
21:481. Var. Osbann^iuii, Qren. AOodr. (P. Srfltmantij, 
Dan. P. MoHiptliimii, Salim. P. P^tindica, Eort., 
not LapevT. A OebennintiM , Hort. P. horiientili; 
Hort,). Tree, to SO ft.: branchlets orange-colored ; 
Ivs. slender, to 6H in- long : cones amall, about 2 In. 
long. Var. j/jgmitm. Ranch. Dwarf, dense, bushy form. 
The flrst-named var. is the bardlest and hardy north, 
while the others are at least hardy as far north as Mass. 
They are of rapid growth and conspjcuous by their 
large, dark green tollago. Var. CfbrnnentU is espe- 
eiatly very handsome as a young plant, with its long, 
dense leaves. 

37. Flniftar, Alt. (P. mariHma, Polr.). Clcsteb 
PiKi. Tree, to 100 ft., with spreading or sometimes 
pendulous branches forming a pyramidal head : branch- 
lota bright reddish brown : buds oblong-oval, brown, not 
resinous: Its. stiff, acut«. usuatly twisted, glossy green, 

oblong, light brown and gloHuy, 4-7 In. long; apopbyila 
pyramidal, conspicuously keeled with prominent tri- 
angular, acute umbo: seed grayish brewn, 'A In. long. 
S. Eu., near the coast. On. 14, p. 20.~Hand8ome Pine 
of regular, pyramidal habit and rapid growth, but not 
hardy north. In England It Is much uaed for seaside 
planting and the vars. Himiltonl, Pari,. 



Several horticultural vars. have been introduced from 
Japan : one of the most distinct is var. Oooliu-draeonlt, 
Uayr, each leaf being marked with 2 yellow bands and 
therefore the tufts of the Ivs. at the end of the branobe*. 



1130. AuMTlaa noB-PlnuB Larldo, vt 

If seen from above, show alternate yellow and green 

rings, hence the name Oeii/u«-(iraeoitij (dragon-eye). 
Var. Tailev4t» has the Ivs. partly yellow or occasionally 
wholly yellowish wbile. There are also similar forms Id 
P. dtniitlom, which may be distinguished by the brown 
color of the winter buds. 

9. Sylvtitrtt. 
3S. PbiM, Linn. Stohi Pihi. Tree, to 80 ft., with 
long, horiiontally spreading branches forming In older 
trees a broad, flat-topped head: branchlets pale brown; 
buda with revolnte scales, oblong-ovace, not resinous: 
Ivs. rigid, acute, bright green, 6-8 in. long: cones broadly 
ovate, chestnut -brown, 4-5S In. long ; apophysis dc- 
prasaed- pyramidal, radiately ridged; umbo Mat, obtuse; 
— A — ■JJsh.brown, Yt In. long, edible. S, Eu. G.C. II 



ina. Cone at P 






38, TbAnb«TgI, I 



ri. (P, Mai 



Ana. Sieb. & Zucc, 
, Tree, to 100 ft. or 
oecaslonallv 120 ft., with spreading, often somewhat 
pendulous branches, forming a broad, pyramidal head: 
branchlets orange - yellow, the winter buds obiong, 
grayish or silvery white : Ivs. stiff, sharply pointed. 
bright green, .VIS In, long: cones short -stalked, conk- 
ovate, grayish brown, 2-3 in, long; apophysis flattened, 
with small, depressed umbo, obtuse or with a minute 
prickle: seed grayish brown, M in. long. Japan. G.C. 
Il..23;345. S.Z. 2: im.-Handsume tree and hardy north. 



tute of brandies for a considerable h 
and with a wide -spreading parasol-like head. 
Not hardy north; In warmer regions often 
cultivated for Its edible seeds. 

40. mtlnAwt, Alt. Rid Pini. Nobwat 

Pins. Tree, to TO, occasionally to 150ft., with 

Btout spreading and sometimes pendulous 

brancbea forming a broad pyrunldal head 

when young and an open round-topped one 

I in old age: branchlets orange-color: buds 

ovate, acuminate, light brewn, resinous : Ivs 

slender and flexible, acute, dark green and 

lustrous. 4-6 in. long : cones subsessUa, 

Donic -ovate, light brewn, IH-SH In. long; 

apophysis flattened, conspicuously keeled, 

obtnse, with small dark unarmed umbo ; seeds dark 

brown, 14 in. long. Newfoundland to Manitoba, south 

to Pa. and Hinn. S.S. 11:550,551. A.0. 12:C4S.-One 

of the most ornamental Pints for northern parks, quite 

hardy and of vigorous growth. Lumber tree. 

41. Halapiniii, MIt). Aij:ppo Pine. Tree, to 60 ft., 
with short branches forming an open, round-topped 
head: branchlets slender, yellowish or light greenish 
brewn: wlnter-bnds small, cylindric, not resinous: Ivs. 
aomctiraoB in 3'b, slender, bluish or dark green. 2S-* 
In. long: cone* eonlc-ovate or conio-oblong, yellowish 
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1, SX-^K in- Iouk; KpopbysU tUtMDCd, 
trlbh B tnuBverBal line ftnd it little or not elevated 
•obtuse umbo: seed H io. loDg. Hedlterruievi region. 
43. C. 11.22:553; III. 3:C29. -Mot hard}' north and oflittle 
ornameatal value, but recommended for seaside plant- 
ing. TruQk UBUftUv slender and destitute of brancbes 



for a 



j> smaller tree with slenderer branohes, 
anuller oones. W. Asia. 

42. KUMnUnK, Lunb. (P. Sinimia, Lamb.). Tree, 
to 80 ft., with slender, spreading branches: branchlets 
;ellowish brown: Its. very slender and tbin, light 
preen, 5-8 In, long; cones oblong-ovate or ovate, dull 
brown, 2-3 In. long; apophf Bla flattened, sIlKbtly keeled, 
with a small, flat, unarmed umbo: seed 1-5 in. long. 
■China.— Not hardy north and rarely cult. Often con- 
founded with P. Thunbtrgi and P. dtntiftora. 

iS. dMulllArk, Sieb. & Zucc, Japanesi Red Pise. 
Tree, to 100 ft., with spreading branches forming an 
Irregular, rather broad head; branchleto orange-yellow, 

■lender, acute, bright bluish green, 2K-5 in. long; 
cones short - stalked, conic -ovate to oblong, grayish 
brown, somewhat oblique at the base, abaD(2 In. long; 
apophysis flattened and sKghlly ridged, those near 

prickle or obtuse: seed grayish yellow, H In. long. Jap. 
S Z. 2:112. - Ornamental Lardy tree, rapidly growing 
when young, often very picturesque when older. Many 
Jiarden forms are cult, in Japan, several of them with 
variegated Ivg. The best are perhaps var, abea, Mayr, 
with yellow foliage ; var. albo-tenajnita. Mayr, with the 
tlpa of the Iva. yellowish white, and var. Ocnlni dTBobnli, 
Uayr, like var, variegita, Mayr, similar to the vars. of 
the same name under P. ThunbeiTfi. 

U. fjlrtitrli, Linn. Scotch or Scots Pine. Pig. 18.11, 
Tree, to TO or occasionally 120 ft., with spreading, often 
aomewhat pendulous branches, pyramidal when young, 
with broad and round-topped often picturesque head in 
old age: branchlets dull grayish yellow: winter-buds 
«blong-ovate, brown, resinous: Ivs. rigid, acut«, twisted, 
bluish green, ]]4-3 In. long: conps short- stalked, 
conic-oblong, grayish or reddish brown, lK-2^ In. 
long; apophysis little thickened, slightly keeled, only 
those near the base elongated; nml>o smalt, obtuse; seed 
dark gray, l-« in. long. Eu.toW. and N. Asia. On. 36, 
p. IGT; 38, p. 455; 49, p. 29S.-One of the most impor- 
tant timber trees of Europe. It la quite hardy, but has 
little to recommend it as an ornamental tree. Several 
geograpbical and garden forms have been distinguished. 
Var. argtntea, Stev. Foliage light bluish green, with 
silvery hue. Var. aftTMt, Hort., with tbe young Ivs. 
golden yellow. Var. oollUIUlJkTll oompiot*, Bailty, 



Dwarf, dense, columnar form. R.H. 1889, p. 393. Var. 
lutlBifcts, Carr. (var. pyramidAtis, Hort.). Of pyra- 
midal bahit. N.3;14C. Var. ptndDla, Hort. With pen. 
dulous branches. Var. pbndu, Hort. Dwarf globose 
bush. 



FINDS 

'. Swiss Mountain Pine. Very vari- 
able in habit, usually low, often prostrate shrub, aome- 
tlmes pyramidal tree to 40 ft., similar to the preeedlDg: 
branchlets usually of darker, brownish color; Ivs. brigbt 
green,aoutlsh, stout, crowded, ^-2 In. long: ( 



BV., Is 



mldal; i 



lO light gray, surrounded by a blackish n 



1S33. Hugho Pine— Plnua montana. var. HdsIibb. 

Mts.ofM.Eu. an.30,p.22e. Mn. B.p. ig.-Handsome 
hardy low shrub with ascending branchss densely 
clothed with bright green foliage; ornamental as single 
specimens or for covering rocky slopes and as under- 
growth In open woods. A very variable species which 
has been divided according to Rie cones into the follow- 
ing 3 vars. or subspecies. Var. uncinlta, Willk. (in- 
cluding var, rottr^ta and rotund d(a. Ant.). Cone very 
oblique, usually defleied; apopbysia pyramidal, with 
often reflexed umbo. Often arborescent. Var. Punlllo. 
Willk. (P. Pumdio, Hnnke. P. Carpdtiea, Hort.). 
Cone regular, subgtobose to ovate, befom maturity 
glaucous and usually violet-purple, ripe yellowish or 
dark brown. Var. M&ghiu, Willk. [P. Migliui, Seop.). 
Fig. 1S32. Cone regular, conical or conic-oval, with 
usually prickly umbos, not bloomy, yellowish brown be- 
fore ripening, cinnamon -brown when ripe. 
P.^Mm, Linn.-PlceB bipp1m.-P. aJWaiiUi*, Enaelm. 



Ltnldal tt 



whlti! 



dlted to 
b or »KhI brown: eonn unaJier, 1^-3^4 
. imrpUih lirown. Brit.Col. to Cajit.a ' 



Chineu 



m Chloeu 



n foliai 



pei^pherai resln-'lucls. Hm Droved bardy and promises to be- 
come an ornaineiita] Plae.-i-. BrtUio. Tec— P. Pynnaica.-^ 
P. ambroida. Zucc. (P. osteoaperma, EnEelm.). Buihv tm. 
witbroood'tiippf<dhej>d,lo3a,riin'Vr toeari.: amnl taP. edu- 
, bright green, lS-21n. Ii 



■. Aril. I 



. G.F.4; 



-P. ChihaalivAna. Enielm. Allied t 
but verr dislinpl br Ita dcctduom Bh™ih.; Iteo, to 
to tt.: [». aleniJer, pale green. 2>i-t In. long: cone 
ovate, lM-2 In,, with »mair,rwurv*d prieklM. Calif, t 
andUei. S.S. Il:5ee. OF. 8:24. Tender and of III 
mental value,— i>. Oerardidna. D. Don. Tree, to N 
broad, roundtopped head: allied to P. BnTiK«ana: I 
given, lii-* in, fona: eonea »-S in. long, wilb tbe tips 
reflexed: teeds short-wlnfed, to 1 In, long, edible. HI 
bardr north.— J*, irldira, Walt. Cedar 1'ink._ 

dark green, l%- 

—P, Oordonidiial Hartw."Pl Monten 



. F.a. 



o,ssi 

broadlj 



iIt 120 tt, : allied u 

aS3, Hardy only aimth. 



dnll nrnl 



lam. Endl. Tall 
ry alencler, t-v m. long: rones coi 
sles with low pyramidal, sharply keeled apei ai 
e n[:per aFaleamncronulatenmbo. Plilllmdn. 
t Introdnred.— P. lacifdtia, Sarg. (P. Mayriana, 
80 ft., allied to P. ponderoaa: Iva. If " ' ' 
ide: cones obllqne at tbe base, 3-1 In. 

P. 2:196: g:2B. Not hardy north.- 

Hied (o P. Parryana : Its. B, slender, li4-2 



I, Tree. 



t.. with 



cilindric-ovnl*. 3-4 
.Max. G.C. II. 18:1 

green, 2-4 in! 



, ,.-„ll:5«. 

.p. iati4quAf*a, En^Elm. 
-'- -  long: range 
___. -,-,-,Ja depresied 
P. IrueiKUrmu, Ant. Tree, 
id to P. LariciO! bark light 
: cones oblong-OTBte. light 



PINUS 



PIQUERIA 
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cnjrish brown, dull, about 3 in. long. S. E. En. Probably hardy 
north.— P. MayriAna, Sudw.—P. latlfoUa. — P. maeroph^lla, 
Llndl., not Carr.«P. Monteziunad.— P. MontetHmoe^ Lamb. (P. 
Oordoniana, Uartw. P. GrenvilleaB, Qord. P. macrophyUa. 
Lindl., not Garr.). Tree, to 80 ft. and more: allied to P. Tor* 
reyana : Ivs. slaueons or green, 7-16 in. long: cones 4-U in. lone, 
lieht brown; apophysis depressed psrramidal, with a short, re- 
curred spine. Mex. O.O. III. 8:46&-467, 475; 15:271,273. Gn. 
56. p. 481; 58, p. 397. Very variable species, as the numerous 
(about 70) synonyms show. Not hardy north.— P. oaUottp&rma^ 
Engelm. » P. cembroides.— P. pMtUa^ Schiede. Allied to P. 
Tfldda: tree, to 80 ft.: Its. sometimes 4 or 5, drooping, light 
green, 7-0 in. long: cones oblong-ovate, oblique, with depressed 
knobs, 4 in. long. Mex. G.CTlI. 23:108,109. 117; III. 0:435. 
Graceful tree, but not hardy north.— P. pentaph^Ua, Mayr. 
Allied to P. parviflora,but seeds long- winged, two-fifths in. long: 
Ivs. stouter and longer, with conspicuous white lines inside: 
cones 2H-4 in. long. Japan. Probably as hardy as P. parvi- 
flora.— P. PUea. Linn.— Abies Picea.— P. pHtmUa, Kegel. (P. 
Oembra, var. pumila. Pall.). Shrubby, often procumbent, allied 
to P.Cembra, but resin-ducts of Ivs. peripheral: Ivs. 1^-3 in. 
long: cone iK in. long: seed two-flfths in. long. N. B. Siberia 
to Japan. Hardy.— P. Pvrendica^ Lapeyr. (P. Bnitia, Ten.). 
Tree, to 50 ft.: allied to P. Halepensis: ivs. twice as long, 5-7 
in., bright green: cone oblong, 2-4 in. long, with rugose de- 
pressed knobs. S. Eu., W. Asia. G.G. III. 4, p. 268. Not hardy 
north; often confounded with P. Laricio, var. Salzmannl, 
from which it is easily distinguished by its greenish to reddish 
brown branchlets.— P. r«/MaM», Bngelm.— P. strobiformis. — P. 
serdtina, Michx. Pond Pink. Marsh Pink. Tree, to 50, occa- 
sionally to 80 ft.; allied to P. TsBda: Ivs. dark yellowish green: 
cones 2^-3 in. long, with slender, incurved deciduous prickles, 
remaining closed for 1 or 2 years after maturity. N. O. to Fla. 
S.S. 11:580. Not hardy north.— P. at.obifdrmia, Engelm. (P. 
reflexa, Engelm.). Tree, to 100 ft.; allied to P. flexilis: Ivs. re- 
motely and minutely serrulate or almost entire, slender, 2^-4 
in. long: cones 5-0 in. long, with reflexed knobs. Ariz. S.S. 
11:544, 546. ALFRED RbHDER. 

FtFEB (the ancient Latin name). Piperdeea. Pepper. 
A vast genus (probably 600-700 species) of both the Old 
and New Worlds, mostly in the tropics, a few of which 
are in cultivation in this country as greenhouse foliage 
plants. In choice collections one is likely to find several 
other species, but as they seldom fruit it is very difficult 
to determine their species. In the following list appear 
all the names that occur in the American trade. Piper 
is an exceedingly difficult genus to the systematist be- 
cause of the great numbers of species, the variation of 
foliage in the same plant at different epochs, the diffi- 
culty of matching the sexes of the same species, the 
imperfect, specimens in herbaria, and the scarcity of 
good studies ot the plants in the wild. In nearly all 
cases, Pipers are dicBcious. The flowers are very minute, 
and are borne beneath decurrent bracts in slender, 
erect or drooping, axillary spikes; perianth none; sta- 
mens usually 1-4: ovary 1-loculed, with a solitary erect 
ovule. The fruit is a small globular drupe or berry. The 
leaves are alternate, stipulate, usually entire. Pipers are 
mostly climbing shrubs, but some are trees and some 
herbs. The Pepper of commerce is the product of P, 
nigrum. For Red Pepper and Chile Pepper, see Capsi- 
cum and Pepper, 

Pjpers are easy of cultivation. Most of those known 
in our houses require a warm-house temperature and a 
humid atmosphere. Easily multiplied by cuttings of 
the firm wood. They are grown for the decorative value 
of their drooping or bushy sprays. 

A. Plant erect and bttehy. 

ezc^liTUii, Forst. Glabrous shrub, reaching 20 ft. in 
some of its native places: Ivs. cordate-orbicular to 
ovate, stalked, short-acuminate, 7-9-nerved from the 
base, the blade 2-4 in. across: spikes solitary or in 2's, 
short-ped uncled, the staminate ones 2-^ in. long and the 
bracts peltate, the stamens 2 or 3; pistillate spikes 
shorter, the fls. with 3 stigmas. New Zealand and other 
South Pacitfb islands.— Offered in Calif. Lvs. aromatic. 

A A. Plant climbing f or drooping tehen not given sup- 
port, 

B. Lvs, ovate-lanceolate t deciduous, 

Fatokftditam, Sieb. Japanesb Pepper. Clinging 
closely to walls by its atrial roots : lvs. ovate-lanceolate 
and acuminate, cordate at base, glabrous: fls. greenish: 
berries red. Japan.— Handsome plant, standing con- 
siderable frost. 



BB. Lvs. broadly ovate or roundish i^evergreen, 

olffnun, Linn. Blaok Pepper. Plant woody below; 
stem strong, terete, emitting roots, tall-climbing, gla- 
brous: lvs. thlckish, stalked, broadly ovate-oblong or 
nearly orbicular, the base usually rounded and oblique, 
5-9-nerved above the base, the nerves alternate: fl^ 
sometimes jpolygamous but usually dioBcious: fr. glo- 
bose, red. Old World tropics, but now widely dispersed 
in warm countries. B.M. 3139. — Occasionally grown in 
hothouses, particularly amongst collections of economic 
plants. In the wild it is a strong climber, rooting at the 
nodes, sometimes reaching 20 ft. in height. The dried 
berries, which are collected before ripe, are black and 
wrinkled, and constitute the Black Pepper of commerce. 
When the outer skin is removed from the fruit, the 
product is White Pepper. The commercial Pepper 
comes mostly from the eastern tropics. 

ornitnm, N. E. Br. Climbing, 10-15 ft. tall, glabrous, 
rooting at nodes: lvs. glabrous *^and directed to one 
side;** petioles slender and nearly terete, the blade pel- 
tate, ovate-orbicular, with- a short, rather blunt point, 
the nerves 7 but not prominent above and uniting in 
loops on the margin, the upper surface of the young lvs. 
siiining green and covered with pinkish spots, the old 
lvs. duller and whiter-spotted. Celebes. 

met&Uienm, Llndl. Lvs. thick, rounded, handsome 
metallic green. Borneo. 

P. BHle.lAmi. Betel (which see). Climbing, nearly or quite 
glabrous: lvs. large and thick, ovate-oblong-acuminate, usually 
oblique at hose, strongly 5-7-nerved: spikes often 4-6 in. long: 
fr. very fleshy, often cohering into a long-cylindrical mass. 
Eastern tropics. B.M. 3132. Lvs. chewed by natives, and the 
plant much cultivated.— P. Ouhiha, Linn, ((hibeba ofllcinalis, 
Raf.). Cubeb. Climbing or tree-like: lvs. glabrous, oval, 
short-acuminate, obliquely cordate, the upper ones smaller 
and oval-oblong: fr. resembling those of P. nigrum, but 
stalked. E. Indies. The fr. is employed in medicine.— P. por- 
pkyroph^Uum, N. E. Br. (Cissus porphyrophylla, Lindley, 
and of horticulturists). Handsome climbing foliage plant 
with broadly cordate-oval short-pointed lvs. that are purple 
beneath and bronzy green and pink-spotted along the veins 
above. Probably E. Indies. F. S. 14:1401. R.H. 1883. p. 560. 
Lowe, 59.- P. rubronodbsum^ Bull. Shrub, with red- Jointed 
roughiflh stems : lvs. cordate-ovate, somewhat blistered, sil- 
very gray, the petiole pubescent. Colombia.— P. rubrovenbaumt 
Hort. Climbing: Ivs. cordate-ovate acuminate, marked with 
rose-colored dots and streaks along the veins. Very like P. or- 
natum, and perhaps not distinct. Papua. I.H. 34:33. 

L. H. B. 

PIFPSBIDCFE 8 an English name of the Barberry; 
for Pepperidge, see Nyssa, 

FIPSI88EWA. See Chimaphiid, 

PIFTADiVIA (Greek, falling gland; referring to 
the anther). Legumindsce. About 45 species of shrubs 
or trees, with or without prickles: lvs. bipinnate: pe- 
duncles axillary, solitary or clustered: fls. small, white, 
sessile, in cylindrical spikes or globose heads; petals 
usually connate to the middle, valvate ; stamens 10, 
free: pod straight or curved, flat, 2-valved; valves en- 
tire, not septate within. 

Cebfl, Griseb., from the Argentine Republic, is a fast- 
growing unarmed tree, attaining 60 ft., int. by Fraii- 
ceschi, Santa Barbara, Calif., for its economic interest. 
It is valued in its native land for tan bark. PinnsB 12- 
16-paired ; Ifts. 24-40-paired : fls. white, in globose 
heads about % in. in diam. including the stamens : pe- 
duncles %-l in. long: corolla funnel-shaped, \% lines 
long; stamens 10, distinct, long-exserted : pod 6-8 in. 
long, 8-10 lines wide, straight but sinuate between the 

8®®<1»- J. B. S. Norton. 

FIQUfiBIA (A. Piquerio, Spanish botanist of eigh- 
teenth century). Comp6s%t4g, Under the name of 5/«t'ia 
serrata or S, serrati folia, florists grow Fiqneria tri- 
nAiria, Cav. (Fig. 1833), for its small white fragrant 
flowers and for bedding. It resembles a small Eupa- 
torlnm In foliage and flowers. The small heads are 
borne in small panlcled eorjrmbs, each cluster terminat- 
ing a slender axillary branch or peduncle. The leaves 
are opposite, lanceolate to oblong-lanceolate, serrate- 
dentate, rery short-stalked. There is a dwarf, compact 
form (var. n&na, Hort.), and also one ¥^ith broadly 
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white-edged leRves (var. vuIaKfcta, Hort.. Pig. 1S34), 
whloh are mnoh used for bedding out. The Piqueria 
endures both sud and shade, and ihrirea with even in- 
different treatment. For flowers, it is much prized in 
winter, when delicate whlt« aprays are not abundant. 
It demuids the i ' - ^ 



trlDcrvla. 

which are handled bf aeedsmen. Frequent pinching 
will keep the plants within boundii and contribute to 
floriterousnees. Plants allowed to grow as the^ will 
soon become stmgg]; and wiry. For winter bloom Ihe 
plants may be handled In pots or grown In beds. A 
■tockoC compact pot-plants kept In a cool comer isvery 
nseful for lllllng Tacanolea In the house. 

Pigueria Irinervia is native in Meiico. It Is per- 
enoial. B. M. 2650. The genus cootainn about iOspeclcn 
of herbs or bushes, all of tropical America. The heads 
contain 3-5 whitish tubular Hs.; torus plane or oonvei, 
naked: pappus none or very short; akene i-S-angled. 
L. H. B. 

Usnallj the best way to manage to produce good flow- 
ering plants of Stevia In midwinter is to save a few 
old plants after the flowers are cut at Mew Years. Cut 
ott the old stems 5 or 6 Inches above the pots and stand 

est hoDse at all times; 40° at night durlne the winter 
will grow it better than a higher temperature, but. for 
all Chat, it does not endure the slightest frost. About 
March 1, these old plants will have sent out any num- 
ber of small growths from the base of Ihe steins. 
These root very readily In a cool propagating houte. 
They should then be grown along, flrst In 2- and after- 
ward In 3-inoh pots, until the flrst of June, when they 
should be planted out In the open ground. It need not 
be very rich ground, for they are very rampant growers. 
Give every plsnt 2 feet of space. They seldom need 
any artificial watering during summer, but they should 
have frequent pinching to produce bushy plants. The 
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sny clanger of froat In the fall, the 
should be lifted and put Into 6-, 7-, or S-inch pots. They 
lift well, and if stood In the ebaile and kept Ky ringed 
for B few days Ihey will show no bad results of the lift- 
ing. A position at the north side of anhed or wall is 
much better for them for the neit month than under 
glass, but always have them in a position where they 
can be protected in case of a frost. By the end of Op- 
tober, if frost is escaped, put them in the lightest and 
coolest house available. It kept cool these verv desir- 
able sprays of flowers will be in pertectioti at'ChrlHt- 
nas, and that Is Ihe time they are most valuable. Al- 
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though classed as a common, cheep flower, there is a 
grace about Stevias that makes them indispensable for 
many of our flower arrangements, and we consider them 
a very needful florist's plant. fpn^ Scinr. 

PIBOHHILAVA. See^ehmea. 

FIBOlDIA (Latin, fith and kill). Ltgumiiiiia. A 
genus of 1 or 2 species, including the Fiab-polson tree 
of the American tropics, or Jamaica Dogwtiad. The 
leaves, bark and twigs of this tree when thrown into 
the water Intoxicate or stun the flsh so that they can 
be caught readily. (For tbe plant used In China for 
Uils purpose, see Coeeiilui.) The bark has also been 
used in medicine tor its hypnotic effect. Botanically 
this genua is close to Lonchocarpus, differing mainly 
in the pod, which la long, thlcklsb and longitudinally 
i-wlnged- Generic characters ; caljTt-teelh 5. short, 
broad: wings adhering to the falcate keel: vexlUar sta- 
men tree at the very base, but grown together at the 
middle with the others into a closed tube: ovary sea- 
slle, many -ovu led. 

Brythiliia, Linn. Pibh-poison Tbee. Jauaica Doa- 
WOOD. Lfta. 7-11, opposite, oblong or elliptical, pointed 
or blunt: fls. purplish white, % In. across.- pod 2-i in- 
long. 4 lines broad; seeds 6-8, black. Trop. Amer.. es- 
pecially common In Jamaica. 

PUTACmO. See Piilaeia. 

FIBTAOIA (derived Indirectly from ancient Peraiao 
pi»la). AHocardidcca. P. B«ro produces the Pistachio- 
nuts of commerce, which are much used in confection- 
ery and flavoring. The so-called nut is really the seed 
or kernel of a dry drupe. The seed Is green, and bas a 
highly pecnllar flavor. P. Terebinthtti exudes from its 
stem the fragrant Cyprian or Seio-turpentlne used in 
medicine as early as the time of Hippocrates. Pistacia 
Is a genus of about 10 speclea of trees, toand from the 
Mediterranean region to Afghanistan, with 1 species in 
the Canaries and 1 in Mexico. Lvs. alternate, evergreen 
or deciduous, odd-pinnate: fls. small, in axillary pani- 
cles or racemes, dicecious and without petals; males 
with 5-cut calyx and 5 stamens; females 3-4-cut and 
with 3-cut style: ovary 1-celled. Engter, DC. Monogr. 
Phaner. 4:2B4-293 (1S83). 

vtTft, Linn. PiBTAOHio-NUT. Small tree attaining 20 
ft.: Ifts. 3 or 5: fr. large, oblong, acute. Mediterranean 
region and Orient, Cult, in S. California, Calif. May 
be grafted on P. Terebinthui. 

P. TirMntfnu, Linn, A ■mall tnrpentbie-prodneinB tree: 
irts. »-13. mneronate; petiole not winced : stamens pink: biIe' 
msB red: (r. Email, ronndish. Southern Europe. Mnliterra- 
neau region. In the Enropean form the lormlnal Ift. ii abont 
as loni as the others, but In the oriental form It li mlnale or 
lacking. Mentioned In IholiBM of Amer. Pomoloeieal Society 
as B caltlvated fruit, as Is alto F. cera. 

FlSTIA (probably from Greek, piiloi, waterr; refer- 
ring to its aquatic nature). Ardeta-, Water LETrrcK 
or Tropical Di'ctwKBi) is a small, tender, perennial 
floating herb desirable for aquaria. It forms a loose 
rosette of Ivs. and has long, slender, feathery roots. 
Tbe plant sends out runners on which may sometimes 
be seen young plants In all stages of derelopment. A 
healthy plant measures ahout In. across. The Ivs. are 
generally more or loss wedge-shaped. 2-S in. long, pea- 
green, velvety to the touch, and covered beneath with a 
sort of mealy down. The Pistia roaetle has been com- 
pared to a half-grown lettuce plant before Ihe head baa 
formed. Like many other aquatics, the Water Lettnca 
has an immense range. It is found in fresh waters 
throughout the tropics, and in America Is said to be 
native as far north as North Carolina. 

Water Lettuce is commonly grown outdoors In sum- 
mer In collections of tender aquatics, and also in 
aquaria. The aummer temperature of the water should 
be :o°-80= P. Although It grows well when floating free 
in several feet of water. It seems to do better when 
placed in shallow water where the roots may reach the 
soil. Larger-sized plants may be secured by using a 
thin layer of rich soil or well-rotted manure in Iho 
bottom of the vesael. Soft water U aald to be essential. 
Running water Is not necessary. The plants alunild bs 



PISTIA 



PITCHER PLANTS 



1359 



shaded during the middle of the day in summery or the 
foliage is likely to become yellow and siekly -looking. 
In winter the plants are liable to some decay. 

Botanically, the genus Pistia is unique. The latest 
monographer of the aroids (Engler, in DC. Monogr. 
Phaner. 2, 1879) makes Pistia the sole representative of a 
subfamily, one of his 10 prlma^ natural divisions of the 
Arum family. He regards the Pistias as all one species, 
though 9 or more have been described. He recognizes 
4 well-marked varieties, based upon the shape of the 
Ivs., which he calls euneata, spathulata, oheordata and 
linguiformis. After the continental fashion Engler 
takes no one of these as a type to which the others are 
referred. It is probable that the form with obcordate 
Ivs. is the one chiefly cult, in American water gardens. 
Generic characters: fls. unisexual; spadix without ap- 
pendage, adnate to the back of the spathe; male fls. in 
whorls, with 2 very short stamens which are much 
grown together and inserted at the apex of the spadix; 
female fls. solitary: ovary 1-celled; ovules numerous, 
orthotropous, in 4-6 series ; fr. baccate, irregularly 
breaking open, normally with many seeds. 

Btratidtef , Linn. Water Lettucs. Tbopioal Duck- 
weed. Tender perennial aquatic herb described above. 
The small white fls., though inconspicuous and borne 
at the bottom of the cup of Ivs., are large enough to 
show at a glance their relation to the Arum family. 
B.M. 4564. F.S. 6:625. \V. M. 

PiSITM (Greek and Latin name of pea). Legutni- 
ndsat. About 6 species of mostly climbing herbs of the 
Mediterranean region and eastward, one of which, P. 
sativum, is the common Pea. Calyx-tube oblique at the 
base, the lobes more or less leafy; standard obovate or 
orbicular ; wings adhering to the keel ; style mostly 
rigid, widened above, bearded down the inner margin: 
Ifts. 1-3 pairs, the leaf ending in a tendril or point, the 
stipules conspicuous. Annual or perennial, of easy cul- 
ture. Hardy. 




183S. PIsum sativum (X H). 

MtiTiuii, Linn. Garden Pea. Fig. 1835. Annual, 
glabrous and glaucous, tendril -climbing: stipules large 
and leafy (usually as large as Ifts. ) : Ifts. oval or ovate, 
2-3 pairs, the leaf ending in tendrils: fls. few, on an 
axillary peduncle, white : seeds globular. £u., Asia. 
See Pea, 

Var. arr^iiM, Poir. (P. arv^nse, Linn.). Field Pea. 
Fls. usually bluish or dull white, with purple wings: 
seeds angular, often gray. Grown for forage. 

tormteum, Stev. (Orobut formdsugf Stev. Ldthpntt 
frigiduSf Schott & Ky. PUum Aueheri, J anh. & Sp.). 
Perennial, 1-2 ft. tall, not climbing: stipules sagittate- 
ovate: Ifts. 1 pair, small, ovate-rhomboid, entire, mu- 
eronate: peduncles 1-fld., the fls. purplish: legume 



smooth, as also the ovate seeds. Asia Minor, Persia.— 
The OrobttB formoaxta that has appeared in the trade 
seems not to be this plant, for the cult, plant is de- 
scribed as having *^ dense spikes of purple flowers.** It 
is not known to the writer whether the true P. (<mno$um 
is in the trade. l, h. B. 

FITAHOA. Eugenia Mieheli, 

PITCAISHIA (W. Piteaim, a London physician). 
BromelidcecB, Mez, the most recent monographer of 
the bromeliads (DC. Monogr. Phaner. 9), admits 134 
species of Pitcaimla. They are American, mostly tropi- 
cal. In choice collections, various species of Pitcaimias 
may be expected, but very few of them are in the Ameri- 
can trade. They are billbergia-like, very short-stemmed 
perennial herbs or snbshrubs with dense rosettes of nar- 
row, often prickly-margined leaves, and a central spike 
or raceme of long-tubular red, yellow or nearly white 
flowers. The fls. are perfect; sepals 3, free; petals 3, 
unguiculate, erect or spreading at the apex, usually with 
2 small scales at the base; stamens 6, free, with linear 
anthers: fr. a 3-valved capsule, with numerous seeds. 
See also Baker in Joum. Bot. 1881. For pictures of two 
Mexican species, P. Jalieeana and P. Paltnerif see G.F. 
1:197 and 211. P. farinoaa is an undetermined trade 
name. For other species, see Puya. 

For culture of Pitcaimias, follow advice given under 
Billbergia. 

ooralUna, Lind. A Andr^. Stemless: outer Ivs. hard 
and dry, without marginal spines, the inner ones with 
brown-spined petioles and broad plicate recurved blades 
which are somewhat scurfy on the back : peduncle about 
1 ft. long, bright red, the raceme of about equal length 
and drooping: fls. coral-red, about 3 in. long, the calyx 
part comprising about one-third of this length; stamens 
as long as the petals, with white filaments; stigmas 
twisted. Colombia. R.H. 1875:250. B.M. 6600. -Per- 
haps the best species. 

]IoritiUiia,Eoch (P.ir/ofs«cAtdna,Baker). Stemless: 
Ivs. linear, in a rosette, 12-18 in. long, usually spineless 
and the petiole short or none: raceme 1 ft. or less long, 
on a leafy peduncle of about the same length : fls. red 
or yellowish, usually not 3 in. long. Guatemala. 

oartdea, Benth. & Hook. {Pkya eariilea, Lindl.). 
Foliage pineapple-like, with linear very acute Ivs. 2 ft. 
long, which are spinose-dentate and nearly glabrous: 
peduncle 3-4 ft. tall, the bracts membranaceous, the in- 
florescence somewhat branched but not loose : fls.narrow- 
tubular, the petals blue and oblong-obtuse, the sepals 
much shorter and green and obtuse; alternate stamens 
shorter. Chile. B.B. 26:11. 

alptetris (P. cetriilea. Baker. P&ya Wh^tei, Hook. f. 
Piiya alp^striSt Poepp. ) . Flower-cluster much branched 
or panicled, with bracts more serrate than in P. earulea: 
fls. very large and showy, with a flaring mouth, dull 
metallic blue. Chile. B.M. 5732.— A plant in bloom has 
the habit of a yucca. This and P. eterulea will probably 
stand considerable frost. 

heteroph^Ua, Beer (P. Morrinii^ Lam. Pkya hetero- 
phylla, Llndl.). Stemless: Ivs. of two kinds, the outer 
ones narrow and spiny, brown, and being the termina- 
tion of bulb-like scales, the later ones being longer 
(16-24 in.) and green and entire: fls. flesh color or light 
red, in a close oblong spike that is shorter than the 
green Ivs., the latter arising, however, from separate 
shoots. Mex. to Venezuela and Ecuador. B.R. 26:71. 
-Odd. L. H. B. 

PITCHES PLAHT8 are carnivorous plants bearing 
pitchers which in some cases contain a liquid secreted 
by the plant by the aid of which the plant digests the 
bodies of insects. The native Pitcher Plants of our 
northern and southern states are Sarracenias. The Cali- 
fornia Pitcher Plant is described under Darlingtonia. The 
favorite Pitcher Plants of greenhouses are Nepenthes. 
All these plants have a morphological resemblance in 
their pitcher - bearing foliage, but their flowers and 
seeds are so apparently unlike that they suggest deriva- 
tion from widely different parts of the vegetable kingdom. 
The genus Nepenthes might possibly be derived from the 
Aristolochia family, being a degenerate along one line. 
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while the parasitic CytinacesB misrht be regarded as 
having degenerated along another line from the same 
source. The Australian genus Cephalotus, which has a 
pitcher strikingly like the pitchers of Nepenthes, may 
be a wayward relative of the Saxifrage family. Sar- 
racenia, Darlingtonia and the Venezuelan genus Heli- 
amphora seem to be more closely allied to one another 
than to the others and make up the Sarraceniaceaa. 
These are similar in stamens, style and seed to the 
poppy family. 

FITHECOCT^irnni (Greek, monkey's comb; from 
the fruit, which is covered with spurs or warts). Big- 
nonidee(B, About 23 species of tropical American bigno- 
nia-like climbers, with racemes of rather litrge, trumpet- 
shaped white fls. They are mostly natives of Brazil or 
Mexico. They belong to a group of genera character- 
ized by having a short and thick capsule (ovoid or ob- 
long), and the seeds arranged more or less distinctly in 
2 or more rows, while Bignonia belongs to a group of 
genera characterized by a long, linear capsule and seeds 
arranged in a single row. Generic characters: calyx 
truncate or minutely 5-toothed ; corolla-tube gradually 
swollen above the cylindrical base, often incurved, 
limb somewhat 2-lipped, lobes 5, rounded, spreading; 
stamens 4, didynamous, fixed to the cylindrical part of 
the tube : capsule densely covered with prickles or 
warts. The Ivs. have 3 Ifts., or the terminal one is 
sometimes lacking or transformed into a tendril as in 
the 2 species below. The following are cult, in S. Calif. 

A. Fls. completely white, 

olemfttfddiuii, Griseb. {Anemopagma elematideum, 
Griseb. Bigni^ia dlbaj Hort. not Aubl., according to 
Franoeschi). Lvs. sometimes with 3 Ifts., sometimes 
with 2 Ifts. and a tendril; Ifts. ovate, suddenly con- 
tracted into a long, blunt acumen, very shortly wedge- 
shaped at the base: cymes terminal, few-fld., racemi- 
form or corymbiforra. Argentine.— Grisebach says his 
Anemopmgma clematideum must be transferred to 
Pithecoctenium because of the sessile, muricate cap- 
sule, the septum slightly reduplicate at the margin and 
the hilum of the seeds linear, although it approaches 
the smooth seed of Anemopieg^a. (Anemoj^segma dif- 
fers from Pithecoctenium in having a smooth capsule 
and seeds in a single series. ) 

AA. Fls, tohiie, yellow-throated. 

murioiitiim, Moq. Lfts. cordate, acute: fls. in a ter- 
minal, m&ny-fld. raceme ; corolla 1 in. long: fr. 3 in. 
long. Mex. 

P. bueeinatbrium^ Mairet. See Bignonia. ^ly, ]j^, 

FITHECOLOBnrM (Greek, monkey's ear). Legumi- 
nds€e. A hundred or more species of tropical shrubs or 
trees, with or without stipular spines: lvs. bipinnate: 
fls. usually white, pentamerous, or rarely hexamerous; 
corolla tubular or funnel-shaped ; stamens few or ver)' 
many. For distinction from near allies, see Inga. 
These plants are cult, in the South, especially Calif., 
for shade and forage. 

A. Plants spiny. 
B. Lfts. 1 pair. 

dtUce, Benth. [Tnga du7ct«,Willd., not Mart.). Small 
treu: lvs. bipinnate; pinnae 2 pairs; lfts. usually 1 pair, 
much narrower on one side of the midrib and with a 
nearly straight margin, the other side broader, obtuse, 
but with a minute point at the tip on the upper surface, 
and a small gland between the forking petioles; petioles 
hairy, shorter than the lfts. : stipular spines very short 
and straight: racemes terminal: fls. white: pod twisted, 
red, glabrous. Mexico, Philippines. Consult Inga. 

BB. Lfts. 6-10 pairs. 

Kexiollimm, Rose. Tree, 15-20 ft. high: lvs. with 
straight, stipular spines (sometimes wanting) 1 line 
long; pinnas 2-5 pairs; lfts. 5-10 pairs: inflorescence 
paniculate: fls. in heads, pedicelled. Mexico, where it 
is commonly called chino.—^. N. Rose says that it has 
much the habit of the Mesquit, is valuable for its wood 
and is rapidly becoming exterminated. 



BBB. Lfts. 10-gO pairs. 

breyifdUimi, Benth. Shrub: pinnae 3-5 pairs; lfts. 
10-20 pairs, oblong-linear, 2-3 lines long. Along the 
Rio Grande in Texas, w^here the evergrreen foliage is 
said to be readily eaten in winter by sheep and goats. 
— Franceschi says the whitish fls. are much sought by 
bees. 

AA. Plants spineless. 

BamAii, Griseb. Tall tree: pinnae 2S pairs; lfts. 2-7 
pairs, obliquely obovate or obovate-oblong: corolla yel- 
lowish; stamens light crimson. The fls. are balls of 'red 
stamens an inch or two in diameter. Trop. Amer. G.C. 
III. 11:557.— Called Rain-tree because it bursts into leaf 
and flower at the beginning of the rainy season. A rapid- 
growing tree planted throughout the tropics for its dense 
shade and also because its pods fllled with rich sugar 
pulp are eagerly eaten by cattle and horses. y^^ ^^ 

PITS will be discussed under Winter Protection, 

KTTOSPOBITH (Greek, pitch seed ; in allusion to 
the resinous coating of the seeds). PittosporAcem, 
About 100 species of hardy or half-hardy evergreen 
shrubs or small trees, met with chiefly in the southern 
hemisphere and largely in Australasia. Lvs. alternate, 
mostly entire, the terminal ones in subverticillate ro- 
settes: fls. mostly solitary or umbellate in the axils of 
the terminal lvs., regular, the parts in 5's; sepals dis- 
tinct or connate at base; petals connivent or cohering^ 
at base : ovary 1-celled ; placentas 3, parietal ; style 1 ; 
stignma 1 : fr. a globular woody pod, 2-many-seeded. 
Handsome, often fragrant evergreen shrubs cult, in the 

greenhouse at the East, in the open in Calif, and the 
outh. l*rop. by seeds, or cuttings of the haJf -ripened 

^^*^- J. BuBTT Davy. 

Pittosporums at Los Angeles: P. undulatum is used 
considerably for hedges, for which purpose it is very 
good. A specimen in Singleton Court about 25 years 
old is more than 25 ft. high. It seeds very profusely 
each year, and the blossoms are very sweet in smell 
and, owing to their great number, make a fine show. 
This tree is nearly as far through the top as it is high. 
P. nigricans or P. eugenioides do not grow as com- 
pact. The undersigned knows of some specimens of 
P. eugenioides that are 35 ft. high and 12 ft. through 
the top. The only other kinds at all common here are 
P. viridiflorum, erassi folium, Tobira and its var. 
variegatum and P. tenuifolium. The latter is similar 
to what goes here under the names of P. eugenioides 
or nigricans, except that the lvs. are about one-third 
the size. P. revolutum and rhombifolium are leas 
known in cultivation here. Eknkst Bbauoton. 



crassifolium, 1. 
eusenioides, 3. 
nipra, 2. 
nigricans. 2. 
phlllyraBoides, 4. 
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A. Fls. chocolate to almost black: seeds black. 

1. crassifdlinm, Soland. {P. Rdlphii, Kirk?). Karo. 
Tall shrub or small tree of pyramidal growth, rarely ex- 
ceeding 30 ft. : lvs. 2-3 in. long, very obtuse, thick and 
leathery, glabrous and dark green above, clothed beneath 
with dense white tonientum: pedicels ^-1 in. long: fls. 
% in. long; sepals linear, densely pubescent: fr. 1 in. 
long; seeds ripen in about flve months. March, April. 
New Zealand. G.C. III. 26: 205. F. 8. 21:2151. B.M. 
5978. — Useful for ornamental planting on account of 
its pale, somewhat glaucous foliage: hardy and espe- 
cially valuable for wind-breaks along the coast, with- 
standing the severest gales and uninjured by the ocean 
spray. 

2. tenuifdlium, Geertn. (P. nigricans, Hort. P. n\gra, 
Hort. ? ) . Tawhiwhi. Small tree, 20-40 ft. high, of sym- 
metrical and compact growth : lvs. 1 K-2 in. long, acute, 
thin, dull green, glabrous and shining: pedicels ^ in. 
long: fls. % in. long; sepals oblong, acute, glabrous: 
fr. % in. long; seeds black. April. New Zealand. — Used 
in Calif, for clipped hedges and mass planting. 
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PITTOSPORUM 

Jl\. Fll. yellow OTffrteuiih utllOK. 
B. Plant glabrovi thtDugltottt: ttpala very fhort. 

3. •ocmloldM, A. Cunn. Tarata. Small tree, 20-40 
it. high; Itb. bright jellowlBh greBn, ahining, hindaome, 
3-4H In- lougiOCUte; mugina often undulate: fiB.%ia. 
long or leea, putially moDieclauB or ditpclouB; lep&ls 
very itcute: fr. !< In. long. aplculat«i seeds inatDre in 
■bout 12 months. April. New Zeolsnd.-ln CalK. the 
most extenatvely cuJC. species, much uaed for cUpped 
hedges and ornamental sbrubbery; hard;; growth rapid. 
A variegated Tariety is cult. Id Europe. 

4. philljnaoldM, DC. Small, graceful tree or slender 
ahrub with the habit of a weeping willow: Ivs. 2-4 In. 
long, with a small hooked point: &a. Kin. long, soli- 
tary, yellow, often diteoioua; sepals very oblnse : tr. 
% In. long, oval, much compressed, 
or orange-red. Deserts ot interior Ai 

5. TiridlfUrnm, Sims. Cafe Pittobporcu. Shrub, 
6 H. high : Iva. obovate. obtuse and retuse, glabrous, 
shining and reticulate beneath : Ss- In somewhat glo- 
bose panicles, greenish yellow. Jasmine-scented: pedi- 
cels glabrous. Cape Colony. B.H. 1684.-liit. by Fran- 

BB. Plant wil\ Iov«r tidt ot Ivs., iriiunir thooU and 
pedicels denttly clothed wilji rutty lomentum: 
itpalt % in. long. 

6. nTolatnm, Dryand. Tall shmb : )vs. 2ii-3 in. 
long, 1-lH In. wide, acutlsh: fls- H In. long, yellow; 
sepals acuminate, tips recurved: fr. H-ii In. long, 
rough outside; seeds red or brown- Feb. -April. Aus- 
tralia. B.K. 3:ISG. 

AAA. Fit. tBhilt, greenith vhttB or j/etlotoUh white. 
B. Zivt, aeute or acuminatt. 

T. rhombUAUnm, A. Cnnn. (ji;tENBi.AHD Pittospo- 
Binf. Tree, 60-80 ft., or when grown as a pet shrub 4-S 
ft. bigh: Ivs. rbombold-ovsl, coarsely and Irregularlv 
toothed from the middle up; veins prominent on both 
sides: fls. In a corymb resembling that of a Comus; 
sepals obtuse; petals and capsule ^In. long: seeds 2-3. 
black. Queensland. — FranecBchI says that the hand- 
some yellow berries persist all winter In S. Calif. 

8. nndnUtain, Vent. Hook Obarob. Fig. 1836- With 
us a shrub or small tree: Ivi. oval-oblong to lanceolate, 
«Dttre, Hat or undulate, rich deep green, margins often 



fls. yellowish; sepals minute, 
acuminate; petals linear: capsuli 
India.-lnt. by Fraoceschl, 1897, 



U36. Pittosporum uadulatum (X H). 

undulate, veins Inconspicuous ; Inflorescence not eorym- 
bose; Us. intensely (ragnnl at night; sepals acumi- 
nate; petals 5-6 lines long: capsule S In. long; seeds 
numerous, light brown. Spring. Australia. B.R. 1:16. 
S. tstnipteniiim, Wight & Am. Uadbab Pnroapo- 
BUM. Lts. elliptic -oblong, acute, margins slightly 
waved and recurved: peduncles 1-2-fld., pubescent: 



ubescent, lanceolatei 
4-seeded. Feb., Mar- 
who says it has very 



BB. Lvi. vtry obtuteor reluie. 

10. Tobln, Dryand. Tobira. Japahbhb Pittobpo- 
RDM. Winter-Howering shrub : Ivs. obovate, glabrous, 
dark green atiove, pale beoealh: fls. in a terminal ses- 
sile umtwl, pare white, fragrant. China and Japan. 
Withstands some frost. Var. TMrlBgitnm, Hort. (Pig. 
1837), has Ivs. variegated with white. -In the East this 
variety Is the favorite PIttvBpomm, as it makes a good 
house plant. The typical form la also cult. In Fta. 

J. BoaTT Davt. 

PIXT or Flowering Sou Is Fyxidanthtra barbulala. 

TUCBA (possibly derived from a Chilean name). 
Amatyllidieta. Five species ot rare and beautiful 
Chilean bulbs, of dlfBcult culture bearing showy fls, 
something like an Amarj'Uis {HippeBstrum), the colors 
being whit« or yellow, streaked with red. Botanlcally 
the peculiar feature ot Places Is its cup or corona, 
which Is smaller than that of Narcissus and red, loslead 
of yellow or white. The beauty ot the Placeas, how- 
ever, is of the HippesHtrum type, though the fls, are 
not so symmelrlcat, for at first sight It looks as if two 
of the perianth -segments were loru away. Placeas are 
generally classed as autumn -flowering bulbs. Though 



native 
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vations 
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t hardy. The bulbs arc said to lie deep In the 
ground in tlieir native country, and pot cult 
generally considered unsuitable for deep-tying 
There is probably nothing in the genus "" 
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I painted with red o 
white ground, while each perianth has a strong green 
stripe up the middle. Y«t Lemalre declares that his 
P. grandiflom has much larger flowers, the other 
parts of the plant being three times as large as In 
P. omata. P. omala was the first species discovered, 
but Mlers, who found It In 1824. lout all his bulbs by 
shipwreck, together with the greater part ot his collee- 

„ p. 510, "la 
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side, and is kept at 37® or 40° F. at night, and leave 
them alone. They go to rest about August and push 
np about December, flowering in May. In a pot they 
ought to have their exact time of rest, and must be 
buried in the soil, which ought to be very rich, but in 
pots they are not certain to flower. They must be 
planted with at least an inch of soil over their necks, 
and they prefer a loose soil. I use thoroughly decom- 
posed cow manure (three and four years old), mixed 
during decomposition with one-third silver sand." 

Generic characters: perianth funnel-shaped, with 
scarcely any tube; corona funnel-shaped, inserted at the 
base of the segments, deeply cut, the divisions notched, 
stamens inserted inside the corona: ovary top-shaped, 
3-celled; ovules many, superposed: style declinate: 
stigma capitate, obscurely 3-Iobed. 

omJLta, Miers. Bulb 1 in. thick: Ivs. 2, linear, appear- 
ing with the As.: scape 6-9 In. high: umbel 4-4>-fld. : 
perianth-segments 1-lK in. long. B.B. 27:50. Gn. 
54:1202. 

P. grandifldra, Lem., is thrice as big as P. ornata, more flor- 
iferons, and is essentially distinsnished by its perianth-Mg- 
ments, which are more acuminate and sharp- pointed. I.£l. 
15:574. F.S. 20:2017 (erroneously as P. ornata). ^. M, 

PLAGIAHTHU8 (Greek, oblique flower). MalvHeea. 
About 11 species of tender shrubs and herbs from Aus- 
tralia, New Zealand and Van Dieman's Land, with large 
or small white 5-petaled flowers. They are hardy in the 
most favored parts of England. The finest species is 
P. Lyallit which, however, is not easily prop, by cut- 
tings. This species is grown as a pot plant or for 
cutting. The house treatment given Daphne will suit 
it well. None of the species is offered in America. 
They are known as '* Ribbon Trees." 

Generic characters: Bractlets none or distant from 
the calyx: calyx 5-toothed or cut ; column of stamens 
divided at the apex into many filaments: cells of ovary 
2-5, rarely 1 or many: ovules solitarv, pendulous; car- 
pels in a single series : style-branches longitudinally 
stigmatose within. Foliage and inflorescence various. 
Distinguished from AbutUon by the number of ovules. 

A. Fl8. large, 1-1^ in, across. 

L^&lli, Hook. Small branching tree, 20-30 ft. high: 
Ivs. 2-4 in. long, cordate-ovate, doubly crenate, pale or 
white beneath ; petiole 1-1 H in. long: fls. 1-1^ in. 
across, numerous, drooping, in axillary clusters of .3-5; 
stvles pink; calyx campanulate. July. B.M. 5935. Gn. 
44':917. G.C. III. 4:209. -Said to be evergreen below 
3,000 ft. in New Zealand, deciduous above. 

AA. Fls, small, 3^ in. across or less. 

L&mpenii, Booth. Botanically only a variety of P, 
pulchelluSf but horticulturally incomparably superior. 
Shrub, attaining 6-8 ft. : Ivs. oblong-lanceolate, 4-5 x 
)^-l in., sharply serrate: fls. in short, axillary leafy 
panicles, very numerous and crowded ; styles very 
small. Van Dieman's Land. G.C. II. 22:201. 

pnloh^UuB, Gray {Abiiiilon pulchellum^ Sweet. A, 
pulchrumfDon). Tall shrub: Ivs. lanceolate, cordate, 
acuminate, 2-3 in. long, coarsely crenate: fls. few, 
clustered along rachis of axillary racemes: ovary 
5-celled. Australia. B.M. 2753 {Sida pulehella). 

H. A. SiEBRECHT and W. M. 

PLAOI0B0THBT8 (Greek, plagios, sideways, and 
hothroSy pit or hollow; wherefore the name should have 
been written P/agr^o&of/tncj). Borragindcece. Nine spe- 
cies of low-growing, commonly diffuse annuals from 
western America, with small white fls. Here belongs P. 
nothofiiltms. Gray, which was once advertised by Breck 
under its synonjrra Uritrichium nothofulvum , Gray. 
This plant has no horticultural standing and is no 
longer advertised. See Gray's Syn. Flora of N. Amer. 

FLAITEBA (after J. J. Planer (1743-1789), professor 
of medicine at Erfurt; author of several books on bot- 
any). Urtiedeecr. Water Elm. Monoty pic genus, allied 
to Ulmus and Celtis: Ivs. pinnately veined, alternate: 
fls. polygamous, with deeply 4-5-lobed calyx; staminate 
fls. short- stalked, in clusters at the base of the young 



branchlets, with 4-5 stamens ; pistillate or perfect ones 
on rather slender stalks, 1-3 in the axils of the lower 
Ivs. : fr. a small muricate nut. The only species is P. 
aqu&tioa, Gmel. {Anduymus aqudtieus, Walt. P. ulmi- 
fdliaf Michx.). Small tree, sometimes to 40 ft. : Ivs. 
short-petioled, somewhat unequal at the base, ovate to 
ovate-oblong, unequallv serrate, glabrous at length and 
somewhat leathery, l>i-2>^ in. long; fr. oval, % in. 
long, with irregularly crested fleshy ribs. April, May. 
S. 111. and Ky. to Pla. and Tex. S.S. 7:316. This tree 
is not in general cultivation and has little to recom- 
mend it as an ornamental plant. It would not prove 
hardy north. It will probably thrive best in moist soil 
and be prop, by seeds sown soon after ripening in May 
and by layers. The plants sometimes cult, under the 
name of P.aquatica belong either to Ulmus eampesir is, 
var. viminalis, U. Chinensis, or U. alata, to which the 
true Planera is similar in foliage, or to some other small- 
leaved elm. 

P. oeumtniita, Lindl.^ZelkowaKeaki.— P. earpinifbUa. Wats. 
"Zelkowa carpinifolia.— P. Japdniea, var. VerschaffeUi, Hort. 
»Zelkowa Jnponica, var. Verschaffelti.— P. Keaki^ C. Koch-™ 
Zelkowa Keaki.— P. rh>ens, Hort.=UImu8 pumilaor Chinen&is. 
—P. Riehardi, Michx.=Zelkowa carpinifolia. 

ALiTRED Rehdeb. 

PLAHE-TBEE. See Platanus. 

PLANEB-TBEE. Planera. 

PLAKT (Latin, planta). A plant is a living organism 
consisting of one or more cells, some of which, in most of 
the higher forms, contain agreen ^jxhstsxice— chlorophyll 
—by the aid of which they are able in the light to con- 
struct carbohydrate food-matters (as sugar, starch, etc. ) 
from carbon dioxid and water. The cell protoplasm 
assimilates or uses these carbohydrates and is nour- 
ished by them, and from the elements they furnish it 
is able to make cellulose, the substance which walla 
it in, and gives strength and solidity to the plant. 
Animals do not (as a rule, at least) have chlorophyll, 
and cannot construct carbohydrates from carbon dioxid 
and water. Some plants have the habit of absorb- 
ing their carbohydrates ready-made from other organ- 
isms, and they are destitute of chlorophyll, as in case 
of the fungi, lichens, bacteria, and some flowering 
plants (e. g., dodder, Indian pipe, beech drops, etc.). 
Such plants are more or less degenerated, and are phys- 
iologically like animals, but they still retain enough of 
the typical plant structure so that we are rarely at a 
loss where to place them. Green plants absorb carbon 
dioxid from the air, and in the process of carbohydrate 
formation they give off a certain quantity of oxygen. 
However, in the further chemical activities of their cells 
oxygen is absorbed and carbon dioxid is given off. In 
the plants which are not green (and in animals, also) the 
flrst process is wanting, while the second takes place. 
These facts have given rise to the view that plants and 
animals are quite opposite in their physiological rela- 
tions to the surrounding air. They snould not be con- 
trasted, however, in this way; it is more exact to say that 
*green plants have two important nutritive functions, 
namely (1) carbon absorption and flxation (technically, 
photosynthesis), and (2) the assimilation of food mat- 
ters. Respiration— in the process of which oxygen is 
absorbed and carbon dioxid is given off— occurs in all 
plants and animals. q^ e. Bessey. 

ff 

PLANTAGO (the Latin name) comprises some 200 or 
more species of annual or perennial herbs or subshrubs 
occurring in many parts of the world. It is a weedy 
genus, and only two or three species have any economic 
or commercial value worth mentioning. They are gen- 
erally known as Plantains, although this name is also 
applied to certain bananas (see Musa), which are plants 
of widely different kind. Plantago lanceolata, or Rib- 
wort, is sometimes used in pasture mixtures abroad, be- 
cause it affords more or less spring pasturage on dry 
and sterile soils. The seed is offered, by American 
seedsmen for feeding birds, but not for sowing. In 
this country, however, it is one of the vilest of lawn 
weeds, thriving in our hot, dry soils when grass kills 
out. "The only remedy for it is to secure a better stand 
of grass, and this is made possible by making the ground 



PLANTAGO 

rleh and to treMing It that It will hold moisture. Flan- 
tago Conmoput, the Bucka-hom PUntsln, native to Eu- 
rope, Alia aod North Africa, la gometimes ealeti M % 
pot-herb (see p. S9T). It ia a low perennial, with Uueu- 
laneeolate olte-a planalifid leaves. It Is 
not In the American trade. P. eordala, 
of the eastern United States, Is offered 
by one or two dealers la native plants as 
a subject for aoloQliIng In bogs and niar- 
glns of ponds. It Is perennial, with » 
stout roots toe k, targe cordate -orbicular 
sbinlnK leaf-blades, and a slender splka 
rising 1-3 ft. high and bearing small pink- 
ish flowers with eiserted style and sta- 
mens. P. wwjortFlg. 1838(1" averycom- 
mon dooryard weed. There are about 20 
native or naturalised species In North 
America. Plantago Is the typical genus 
of the Plantagiruteta, a family that con- 
tains two other genera, both monotypia.— 
Llttorella In Europe and northern North 
America, and Bongueria in the Andes of 
Peru and Chile. l. H. B. 

FLAVTAUt. See itatttoffo and JTmo. 

PLASTAIK LILT. Funkia. 

TLKMtKa, BATTLiaVAKX. Hiira- 



PLAKTAH, WILD. Etiiconia Bihai, 

FUlT-BKBSDniO. Practical agri- 
culturists the world over have long rec- 
ognised that animals can be greatly Im- 
proved by Intelligent breeding, but It Is 
only within the last century that It has 
come to be recognized that plants can he 
Improved in the same way. Even yet some 
of the fundamental principles of plant- 
breediag are nut generally nnderstoul and 
require (o be demonstraled experiment- 
ally. Within recent years, however, gen- 
eral interest has bei^n awakeneil In the 
aubjeet, parlkularly In this country, and 
doubtless results of the greatest Interest 
will soon be attained. 

Practical plant breeding m^ be said to 
have begun with the work of Thomas An- 
drew Knight and Jean Baptiste Van Mens 
In the early port of the nineteenth cen- 
tury. Knight was the first to show the 
practical value 'of hybridisation in the 
production of new sorts and races. As 
early as ISOG he wrote; "New varieties of 
every species of fruit will generally be 
better obtained by Introducing the farina 
of one variety of fruit into tbe blossoms 
of another than by propagating from a 



It established by Van Mens, a Bel- ^^_ ^,_^ ,^ 
gian hortlouiturist who worked mainly 
with pears, (gee Essay 5, "Survival of the Unlike," 
Bailey.) Since this time many Investigators have given 
lime and thought Co the ways In which plants may be 
Improved, until at present we have established a fairly 
dellnlle system which may bo followed, with slight 
variation, in the amelioration and improvement of any 
plant. 

The plant-breeder must Brst of all recognlie that a 
thorough knowledge of the plant he desires to improve 
is of primary Importance. The ttuie for haphazard ex- 
perimenting has long since gone by, and the eiperi- 
menler may simply waste his time If his efforts are not 
well directed. If It is apples or wheat that he desires lo 
improve, all of the varieties of spplea and wheat should 
be studied and their qualities recognized. The expert* 
menter should always have in view a deflnite improve- 
ment whloh he wishes to obtain, and the varieties which 
exhibit this feature In the highest degree should be 
■elected for the work. If working from the utilitarian 
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standpoint, the desirability of having a definite aim la 



Syateraatle plant-breeding Inolndes two procesaea 
largely distinct In their nature: (1) The production of 
variations, and (2) the fixation and augmentation of 
desirable variations by methodical selection. 

In order to Improve a plant It must be Induced to vary 
in the required direction. If this variation is brought 
about by some environmental change the same condi- 
tions are maintained through another generation, and tbe 
plants showing the greatest variation in the required 
direction are again selected, thus gradually lending to 
a progressive improvement in the character desired. 
If tbe variation is produced by hybridization It must be 
idered hereditary by a similar process -" 
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or by hybridlza 
into the process. 

Yabiations, How Prodfced. -• In general, plants 
reproduce their main characters unchanged. The sta- 
bility of the races of our cultivated plants and natural 
species depends upon this law of heredity, which has 
been expressed In the aphoriHm''like produces like." 
Plants, however, are not fixed and stable beings, but 
are eminently plastic and variable. Every individual 
differs from every other individual In some way, }ust 
as every Individual animal differs from every other 
individual of the same race. These Individual vari- 
ations which enable us to recognize one plant from 
another, or one animal from another, and which are 
Inherent in the being Itself and not, so far as can be 
determined, dependent upon environment, are what 
Darwla termed "Indefinite vaHatlons," and are now gen- 
erally known as "congenital variations." If we examine 
a row of nursery trees of apple or peach we find that 
every Individual may be clearly recognlied by some 
distinctive character. Some trees grow erect and col- 
umnar, some low and spreading, some branch low, some 
high, some have large leaves, some smalt leaves, and by 
a careful examination numerous other distinguishing 
eharaclerK can be found. It Is on these IndlvlduiJ 
variations that tbe Improvement of plants by selection 
mainly depends. 

It has been found by breeders of both plants and 



transmitting t 
this is one of the most important factors in plant- 
breeding. As an Illustration, teo Individual cotton 
Slants may be selected which produce an exceptianslly 

seeds from each of these ten select plants are planted 
separately it will be found that the ten plants vary 
greatly in their ability to transmit this character of 
producing long lint to their offspring. The entire prog- 
eny of one plant may revert and produce a much 
shorter slaple than the parent form. On tbe other 

of Inberltance strongly developed and transmit to the 
great majority of its progeny the quality of producing 
long lint. It Is to the progeny, then, of this Individual 
that the breeder must look in order to Bi a new race of 
long-staple cotton. The strength of the hereditary ten- 
dency is thus of the greatest Importance to tbe breeder. 
Another form of variation probably important to the 
plant-breeder Is that caused as a direct result of envl. 
ronment and termed by Darwin definite variation, be- 
cause all plants subject to the same environment lend 
to vary in the same direction. As an Illustration, plants 
remored from a low altitude to a high altitude become 
dwarfed In Btature and thn flowers become larger and 
usually brighter colored. Transferring the plant to the 

ally results in the leaves becoming thicker and the 
whole plant more sucr-uicnt. It such plants are trans- 
ferred back to the Interior, away from all effects of the 
sea, the next year Ihey usually, if not always, revert 
entirely to their original characters. If, however, they 
are grown lo a maritime region for several generation! 
" e seed Is selected every year from the most suc- 
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How valokble thi« ttetor of enTlronment is Id tbe ori^- 
natlon of newly caltiTBtod Borts yet renwlna to be dem- 
onMnt«d Bctentlfleally, but ■iime pruticftl plant-breed- 
ers contend th&t It !■ a factor of very Kreat importance. 



/•'YfA/t 7h<fifttlfaKttatleeft<i 

fYEAR Isool 1-0 

3- /art rr^ H — »<p 

■f-K^fl 1^ I [7^ (^—.0 



luBble CI 



a b< nation 



iected uid sometimes flied Into Btkble races. CroHS- 
ing in Keneril Is probably the most actlre sKency in 
procuring variation, and 1« thus of the highest Impor- 
tance to the plant- breeder, Inaaroueb an the prodnctian 
of the Initial variation of a desired hind and in a de- 
■Ired direction in the most dlfScuit aehleTcnient. 

luPROVXHKNT BT SEI.KCT10H. — Iniprovenient by selec- 
n depends upon the principle of gradually augmenc- 
_ _ — ..^ .._ _.. ..,_j v&nA each year from tbat 



Ing a quality by selecting seed 
individual which by comparison 



indivi 



iials la found to eiblhlt the ohnracter desired in 
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tlon that the great Improvement in many of onr cul- 
tivated plants is due. and, in general, selectloD may 
be couBidered a fundamental factor in the ■nccesstnl 
ealclvitlou of any crop, as It Is necessary not only to 
Improve a race but to retain It true to type and in vig- 
orons productive eondltian. 

The most marked instance known to the writer of the 
Improvement of a plant by selection alone and the de- 
pendence of an entire industry on this factor, is tbat of 



a isli 









lan. DlABTam lUuatiatiiia mitbod ol •elecUna cotton. 

Occasionally Individual* "sport,' as gardeners say, 
■nd plants entirely different from tbe type of the race 
are produced. These variations are nsuaily very marked 
ones and no definite oause for their appearance Is yet 
known. Many valuable races of cultivated plants owe 
their origin to variation of this sort. For Instance, the 
Cupid type of the sweet pea, a dwarf race, originated 
ma a seedling sport from the Emily Henderson, an ordi- 
nary tall sort, and certain other sweet peas, the writer 
la hitonned, show a tendency to sport In this way. 
Another variation of similar kind Is the change In 
character of certain parts or branches of Individuals, 
known as bnd-sporting. Bud-sports have proved par- 
ticularly valaahle In prodndng new sorts of ebrysan- 
tbemtun and other plants cultivated for their flowers. 
There appears to be no way in which the breeder can 
induce seedling- or bud-sports, and the only course 

be ready to utilise them whenever they appear. 

The most fertile way of securing variatiouH is by the 
Intermingling of species and varieties by bybrldiiation. 
By blending diHtlnct types of different species or races 
fn this way, Individuals of almost any grade of Inter- 
medlaey between the two parents can be obtained and 



Island cotton selects his seed each year with tt 
est care, and pursues year after year a doflnite piucFsa 
of continuous selection. In beginning aeleetion, the 
general crop is eiamined and a number ol Individuals 
■elected which seem from general appearance, vigor, 
productiveness, etc., to be superior plants. These su- 
perior plants are then subjected to • very critical eiami- 
nation as to (1) vigor, (2) productlvenesa, (3) aeaaon. 

tlj covering and siie of seed, (6) character of staple, etc. 
Fader the laat heading, "character of staple," attention 
Is given to (a) length, (b) strength, (cj siikiness, (d) 
fineness, (e) nnlformlty of length and (/) proportion of 
lint to seed. etc. Finally, considering all of the abova 



It was d< 

points carefully, tbe Individual which Is found to be su- 
perior to all otters is selected. The seed from this is 
saved and planted the neit year In a select patch aod 
will usually yield some 500 individuals. 

The second year a single superior plant is selected 
with tbe same care from among the 500 plants gruwn 
from the seed of the plant selected the Qret year. The 
seed of the remaining Individuals of the 500 plants ia 
retained to plant a special seed patch the third year- 

The third year the need of the specially selected plant 
of the preceding year is grown bv itself, producing 
Bome 500 plants, from among whlcli a single superior 
Individual Is again selected. The seed of the remaining 
600 plants la again retained to plant a special seed patch 
the fourth year. Further thsji this, in the third year 
the seed of the 500 plant* grown the previous year is 
planted by itself and will produre a patch of some 5 

the general crop In tbe fonrih year of the selection. 
[Compare Pig. 1839.) In succeeding years this policy Is 
continued, the general crop being grown continuously 
from seed of a higher and higher grade of selection. 
Under this continuous selection the quality and length 
of tbe staple has t-een continuously Improved |^g. 
1840), and the yield increased, so that tbe growers to- 
day sre producing more cotton than ever before and of 
a better quality, Com (Fig. 1841), wheat, and very many 
' " ' ivBl4Ml plants have been li 



oved in a 



ablen 









: valu- 



y character of a plant, i 
wer, acidity of the fruit. F 
the beetj, protein content 



' are simply types gradaally ameliorated 



lay be nsed to improve 
e shape or color of a 
content of the root (as 
le seed (as In eom and 
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wheat), ete. Tbe neceBsity of intelll^Dt leleotlOD of 
plants from wblch seed Is to be tmkea cm bardly be 
overeiitl mated. 

In nil at our orchBrd fmlta selection bu plaved a 
niost Important part, though berethe proCBss U slightly 
different, fts the selectloii la UBUally limited to a single 
geDentloD. the best individual among many seedlings 
being selected and propagated by buds or grafts so (hat 
further aeleotion to fli end retain Its qualities are un- 
neeessary. In this way was produced the famous Con- 
cord grape, tbe Dana Hovey pear, the Wealthy apple, 
els. It must not be uuderHtood, however, Ibat contlnu- 
oua selection would not give valuable results among 
orchard frulta also. Some ol our good select seedling 
varieties are seedlings of select seedUngs, and tbe pro- 
eesB is thus a continuous one, though carried on largely 
by different experimenters owing to tbe long time re- 
quired to secure fruits. 

The character of tbe Individual as a whole Is a factor 
of prime importance in selection, and should be clearly 
reeogniied by every one striving for Improved or 
pedigree plants. Tbe aim should not be to select Ibe 
■Ingle best fruit, but to select fruit from tbe best indi- 
vidual plant. If one is selecting to decrease the num- 
ber of seed he would probably entirely (ail abould he 
depend opon examining a Dumber of fruits without ref- _. _ 
erence to the plants on which tbey grew, and selecting male el 
tnat one for propagatloD which was found to contain the monly 
fewest seed. He sbouid examine the fruit on numerous Individ 

which by tbe examination of many fralts Is found to 
show the most decided general taadeooy toward seed- 
lessness. 

Limitaliona o/,?el«e(la>i.— Selection is by many bortl- 
eultnrists considered to have been tbe most important 
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of minor Importance, Both crossing and selection, 
however, have their definite and distinct places in any 
rational system of plant-breeding. Wben used alone In 
tbe Improvement of plants, selection depends upon tbe 
adding up of small, inHignificant variations through 
many generations, which In the end may possibly 
result In marvelous differences; but by this method tbe 

satisfied with slight variation and long-continued selec- 
tion. When marked changes and new ereations are 
desired It Is to crossing or to chance sports that at- 
tention must be directed. 



f^r^rxf 



tor emaaenlatkm; b. similar bod with the tip* oi 
eorolla pried apart and tbe stamens removad : e.  
opened uatura1l7. too old looperat« on; d, abnd o 
state (hoWB In a and A. with mmLla ramnvrd to i 
the Internal organs 

■ae wher 

■hortiT afWr frrnndation 

hsvlBf tallan 



—Aside from 

selection, crossing has played the most Important role 

vated plants, bnt the resnlts obtained are in many cases 
closely cuDiiected with selection. In tbe production of 



new and novel raceii it la to the crossing of mark- 
edly different species or races that tbe breeder must 
look. In this way plants may lie obtained combining 
the good oualities of two distinct sorts, with an elimi- 
nation of the undesirable features. In plants which are 
propagated by vegetative parts, such as bnds, grafts, 



D obtained by c 



„ flrable ._ 

Ing may be propagated di- 
rectly without further Im- 

In apples, pears, oranges, 
and all orchard fruits. In 
the case of plsnls propa- 
gated by seed, however, a 
valuable hybrid must be 
Inbred and selected for 
several generations until a 
fixed type is produced. 

The process o( crossing 
or hybridising plants Is 
neither difficult nor mysteri- 
ous. It is simply necessary 
to recognise that plants, like 
animals, bear male and fe- 
male organs. In plants. 
however, the male and fe- 



Indlvldual and la tbe same 
flower. In some cases, as 

etc., both sexea are borne 

on tbe same plant bnt In 

different flowers, while in 

other eases, as In the date palm, hemp, box elder, eta., 

the sexes are on different plants. 

If the plant to be operated on baa the stamens and 

SlstUs (male and female organs) in the same flower, 
uds must be selected and Ibe stamens removed before 
they burst and discharge the pollen. This Is necessary 
In order to prevent self - tertiliiatlon. In some In- 
stances, as In the ease of tbe columbine, this can be 
done very easily by simply selecting a bud Just before 
It opens |Fig. 1842) and prying the tips of the petals 



IMl. Plant (rfAauilagia with 
tlowen ooversd ^th baga 



with SI 
he inclosed 

lOrmally, 



tincera or foreeps. The bud should 
I a small paper hag until the pistil matures 
when the bag may be removed and the pol 
over the pistil (female organ). After this thi 
again be put over the flower to prevent other pollen 
from being brought in by Insects, etc. Fig. 1843. In 
some cases the pollen may be placed on tba Immatare 
pistil without injury when tbe flower is emasculated, 
and this Is a great saving of time when it can be done. 
However, in experiments conducted by C. P. Hart- 
ley, of the U. B. Department of Agriculture, It has 
been demonstrated that in some plants the polllnatlua 
of Immature pistils produces Injury and thus cannot 
be practiced In all cases. 

In some Instances, as In the apple, pear, cotton, etc., 
it Is difficult to pry the petals apart to remove the sta- 
mens, and in such cases the corolla may be cut off 
wlljiout Injury, In this way exposing the organs so that 
the stamens can be easily removed (Pig. 1844), 

In striving to secure a certain combination of the good 



= - - every 

atep the success of the plant-breeder depends on han- 
dling large numbers. True, tbe desired variation nay 
be secured In a small batch of crosses, but tbe chance 
of soceesB is Increased In proportion to tbe number 
handled. In his experiments Burbank has found that 
In peaches about one desirable variety of superior ex- 
cellence Is obtained from each 1,000 seedlings tested, 
while in raspberries and blackberries only about one 
sort In 20,000 baa proved to be worthy of retention. 

In the crossing of races and species the hybrids In 
tbe flrst generation are usually nearly alike, exhibiting 
in general the same intermedlale characters. In the sec- 
ond generation of these bvbrids, however, there is al- 
most Invariably greater variation, and It Is usually from 
tbe plants of this generation that the most valuable 
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tfpea on be scleiMed. It is thua important thtA the 
hybrids of the flrsE generation should b« iubred with 
their own pollen or with pollen of the hybrids ot the 
Bsme eombinfttion, and numerous Indlvlilualg ot the sec- 
ond RenerntiOD obtained In which pUnls fhowlng the 
dealrsd comblnMion o( chu-Bcters sre more likely to 

One of ibe moat prominent chuvctets of crosses Is 
their eitreme vigor, which Is particularly marked in 
racial and appciflo hybrida where the parents are widely 
distinct in cltnnKtors (Fig. IH45). In croaaea ot closely 
related aorta, wbich are reproduced by bnde, cuttlnga. 



typew 



Sterility, wbich ia a common character ol 
very dlatlnct species and racea, may prove 
In certain caaea; but it la geMoru that all of the bylrlda 
of any combination are completely alflrilo, and in muHt 
instances of thia sort complete fertility can probably be 
secured by selection. 

Tbe ImproTements which can be secured by means ot 
crossing are almost innumerable, and many of them, so 
tar as ve are informed, can be secured in no other way. 
i^ucb Is the production of fragrant varieties from odor- 
less typea as has been aceompliabed In tbe case of pan- 
sles, and tbe blending and changing of colors ot flowers 
and fruits. Incroased hardlneaa and adapubillty to 
growth in warmer climates might possibly be secured 
by simple selection through a long aeries of years; hut 
they can doubtless be most quickly secured by crossing 
tender and bardy aorta or species, when plauts can be 
obtained which possess these opposite qualitiea. 

FiiatioH of Crotiet. — \o plants which are propagated 
by vegetative parts no fixation ia neceasary. but in those 
which are propagated by aei^d, all crosses that are 
found to posseas deslralile qualities must be Sied by 
selection into stable races reproducing these qualitiea 
true. Usually, a large majority ot tbe progeny ot a cross 
will revert toward one of the parents, and may not 
show tbe characters desired. In order to render the de- 
sired qualities heredltarj', the cross must be inbred 
with Its own poUen or tbe pollen of another cross ot 
the same parentage which exbibita the same characters, 
and a large number of plants grown from the seed thus 
produced. These plants mu.st then be carefully exam- 
ined and Individuals neteclcd fur further work which 
have reproduced the desired characters in the highest 
degree. These Individuals must be again Inbred and the 
process continued for several generations until all of the 
plants are reproduced true to the deaired type. This, 



in 






neralloE 



careful selection. The time used in selecting to fix tbe 
type is bv no means lost, as meanwhile careful attention 
can he given to iucreaaing the frutlfulness so that this 
factor also msv be greatly Improved. 
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this way. In orchard fruits, carnations, Tlolets, pota- 
toes, etc., careful attention should thus be given to th» 
buds or cuttings used in propagation. By a careful 
selection ot violet cuttings from those plants which 
were found to produce the greateat number of good 
flowers, P. H. l>orBett has greatly iucreased the average 



propagated by seed, tbe Increase In vigor Is 
inly so marked. 

hybrida of 



IMS. locnaMlo 



yield of his plants and believes that an Increased yield 
of nearly 100 per cent is perfectly possible by careful 
attention to this factor alone. Here, again. It ia not In- 
other qualities as well. 

The literatnre ot plant-breeding is mainly scattered 
through periodicals and Is dlfllcull ot access. The prin- 
cipal work treating the subject in a general way is 
Professor Bailey's " Plant-Breeding" (The Macmillsn 
Company, New fork, ]S95|. The following arv a fewoC 
the most important general papers: "The Production et 
Fliatlon des variitfia dana les v^gitaui," by E. A, Car- 
riire, Paria. 1BG5: "Die Pflan»enmischllnge," by W. O. 
Focke, Berlin, 1881 ; "A Selection from the Physiologi- 
cal and Horticullunil Papers of Thomas Andrew Knlgbt, 
published in the Transsctlona of tbe Roval and Horti- 
cultural tiocleliea." London, 1841; "Hybrida and their 
TJtiliiatinn In PI ant -Breeding," by TC. T, Swingle and 
H. J. Webber; Year-book, tl. S. Department ot Agri- 
culture, 1S9T; "Sur la Pro<lucllon et la Fixation des 
Varletes dans les Plantes d'Omement," by Jean Bap- 
tlale Verlot, Paris, 1865; "The Improvement of Plants 
by Selection," Yearbook, U. S. Department of Agricul- 
ture, IMBH; "Hybrid Conference Report," Journal Roy. 
Hart. Society, vol. ziiv, April, 1900 ; "Survival ot tbe 
Unlike," by BaUey. Hebbkbt J. Wkbbeb. 

PLABT GELLABS will be treated under Winter Pro- 



ton flowers, tlluitratlns 
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.VTivE Parts.— Within re- 

provement of plants by the selection ot buds, cuttings. 
etc., and the results obtained by certain practical in- 
vestigators Indicate that much may be accomplished in 



PLATASVS (Its ancient Greek name). FlalaHiftir. 
Plahe-tbie. Bcttonwood. Ornamental deciduous 

trees with alternate, petioled, rather large, palmatety 
lobed Ivs. and small greenish Bowera in globular, soli- 
tary or racemose, slender-stalked and drooping heads. 
followed by aimilar heads of fruits remaining on the 
branches during the winter. Tbe smooth, light-colored 
often almost creamy white bark of the branches and 
limbs, uaually mottled by darker blotcbea ot tbe older 
bark, wbich peels off in largs thin plates, gives the 
tree a verr characteristic appearance In winter, while In 
summer the Plane-tree, with its large head ot dense 
bright green foliage and with its massive trunk. Is a 
beautiful and majestic shade tree. The native I^atanut 
occidenlnlii ia hardy north and P. orienlalit hardy as 
far north as Mass., while the southwestern and Heiican 
species cannot be cult. In the North. From time imme- 
morial the Oriental Plane, which was well known to th« 
ancient Qreek writers, has been famous (or tbe large 
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slio It kttBlDB— tniuka of 30 (t. dUmeter and more are 
reported to exist— and has been planted aa a shade tree 
In W. Asia and S. Europe, and to-daj It is atill one ot 
the favorite street trees Ihroughaut the temperate re- 
gions of EuTope. It baa also been recognliod in this 
cDuDtrj' as one of the best street trees, even to be pre- 



PLATANUS 



1367 



floeeose-tomentose irhen younj;, at maturity only pubes- 
cent on the veina beneath, 4-9 in. broad: fr, -heads soll> 
tary, rarely In 2's, on ^-G-ln. long peduncles, about 1 In. 
across or more, comparative!; smooth at length { nutlets 
with obtDse apex, with the rest of the style one-all- 
teeuth inch long or shorter. Hay. Maine to Ontario and 
Uion., south to Fla. and Tei. S.3. T::t2li,32T. Q.P. 
2:354.355; 9:53. Em. 1:1261, 263. Ong. 4:343. Hn. 3, p. 
69; 5, p. 205, 209.-The most maaalve and perhaps the 
tallest of all ddciduous trees of X. America and an excel- 
lent street and park tree where it is not injured by fun- 
gous diseases. There are several vars. in cultiratlon: 
Var. Hilpinioa, Janko (P. Shpdnica. Lodd,). Lts. 
large, 3-5-lobed, with very shallow sinuses, coarsely 
loothed. usually cordate at the base. Gn, I, p. 5B8; 
SO, p, 370. Var. pyfamldtHi. Jaen. (P. pyratniddiii, 
BoUe). Qf pyramidal habit; Ivs. usually 3-iobed, often 
longer than broad, with usually rounded baee. Var. tu- 
bltsn,Jaen. {P. aupttba, Hort.j. With very conspicu- 
ous elongated, tubular allpules. There are also some 
• ■" -irlegated Ivs, Var. Battneil, Hort.. vlth 






potted and n 



white, a 



me. Plane-tne-PlatanuB ocddsntall*. 

ferred to the native Plane, which, unfortunately, suffers 
from the attacks ot a fungus. fi'iroiparium nerriiequam, 
while the Oriental is not injurvd by It. The Plane-trees 
stand pruning— even severe.^pruning— 4re11. To what 
extent they are aoHeftmea 'pruned In European cltiep 
without losing [heir vitality ta shown In an lnterestl% 
Illustration in " Forest Loaves," vol. 3. p. 97. Thev are 
 - .They 



. oriantUil, Linn. Obtental Pi^ne. Tree, to SO ft., 
with usually very broad and round head on a compara- 
tively short trunk : bark of dull grayish or greenish 
white color; stipules small, usually with entire margin; 
Ivs. usually broadly euneate at the base, deeply 5-7- 
lobed, rarely 3-lobed, with the sinuses reaching almost 
to or below the middle; lobea longer or much longer 
than broad, coarsely toothed or entire, glabrous or 
nearly so at maturity. 4-8 in. long: tr.-hesds 2-4 on ionir. 
d^^>oplng stalks, bristly, the nutlets narrowed a 






'^^."^D. 



also easily transplanted ^ven as larger trees. They gtojo^' 
best In a deep ^nVHch. •moist soil. Prpp^tojsfetnr soVti 
In spring and only ^IgbcrK^ov^M vFlmsoll and kept 

-ilBt andskad)',;>lSVl9^r'   ' " -' 

greenwdWcuttlngs under 



AloKli 






Dug. May. S. I 









. . Sitings 
btlngs under glass In Ji 

aes by layers, Tarleties bib biiu wua- 

■lonally grafted In spring on seedlings of one ot the 
species. The stellate hairs of the young Ivs. when de- 
tached by the wind, sometimes float in great quantities 
In the sir and are liable to cause irritation and some- 
times Inflammation of the mucous membranes of the eye, 
nose and mouth. But as this Is likely to occur only dur- 
ing a very limited period late in spring It can hardly be 
considered as a serious objectioii to the use of Platanns 

Six or 7 species of Platanns are known in N. America 
south to Mexico and from southeast Europe to India. 
Trees with the bark exfoliating in thin plates ; 
only at the base of older trunks the bark Is 

Sorslstent, of darker color and furrowed, 
tlpnles conspicuous, usually connate Into a 
tube, with spreading leaf-like margin; peti- 
ole with the enlarged bane Inclosing the ax- 
illary bad: Ivs. palmat«ly veined, covered 
densely vitb stellate bain when young: fls. 
monteelons, In dense, globular beads, staml- 
nate and pistillate similar, but on separale 
peduncles; sepals and petals 3-H; stamlnate 
with 3-)l stamens, pistillate with 3-8 pistlU 
with elongated styles: tr.-beads consisting 
of numerous narrowly obeontcal, one-seeded 
nutlets surrounded at the base hy long hairs. 
Miiridentilil, Linn. Bpttoswood. Brr- 



Lvs. less deen]'. 
low the middle; lobes usually 5, the middle one only 
little longer than broad: fr. -beads usually in 2's. On. 
1, p. 688; 20, p. 371 and probably 1. p. 486 and 20. p. 370 
(aa P.oecidenlalit). This form resembles in tallage 
the American Plane, and Is also of more pyramidal habit 
than the Oriental Plane, wblcb In Its typical form has 
a broad head, with wide-spreading branches deeply 
divided, G-7-lobed Ivs., and the fr. -heads often in 3's 
and 4's. It Is often considered a distinct species, and 
some have ventured the opinion that it may be a hybrid 
between P. otcidtntalii and P, orittitalii, as it Is In 
some characters intermediate between the two, but the 
fr. does not differ from that ot the latter. The var. 



ft., with a round-topped oblong or broad h 
and with a trunk 10 ft. or exceptionally more 
In dlam., often of considerable height: bark 
of limb and branches of very light often al- 
most creamy white color, at the base of the 
trunks dark brown. Assured: stipules large, 
with tootbed margin: Ivs. a9 broad or broader than 
long, truncate or cordate, rarely euneate at the base, 
usually 3-, sometimes 5-lobed, with shallow sinuses; 
lobes shorter than broad, coarsely toothed or entire. 



acerifilia, which Is the so-called London Plane, seema 
hardier and Is more generally planted under the name 
of the Oriental Plane than tiie typical P. orienlalU. 
Var. dlgiUta. Janko (P. umbracullftra. Hurt., var. la- 
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einidta, Hort.). Lvs. cuneate or truncate or cuneate 
at the base, deeply 5-lobed, with narrow, elongated, 
coarsely toothed lobes. Gn. 1, p. 572, 573; 20, p. 371. 
Var. nndvlita, Ait. (var. eunedtay Loud. P. eunedtaf 
Willd.). Often shrubby : lvs. short -stalked, smaller, 
usually deeply 3-lobed and cuneate, with narrow-toothed 
lobes. Qn. 1, p. 618; 20, p. 371. 

P. racemdsa, Nntt. (P. Gallfomica, Benth.). Tree, to 100 or 
120 ft., with a trunk often divided into several stems: lvs. usu- 
ally cordate or truncate, deeply 3-5-lobed. with orate-lanceo- 
late, mostly entire lobes, pale-tomentose beneath, 0-10 in. long: 
fr. -heads bristly, sessile on the slender stalk, racemose. Calif. 
S.S. 7:328. — P. vulgdris, Spach, comprises all species of the ge- 
nus. — P. Wrightii, Wats. Tree, to 80 ft., often divided into 
several stems : lvs. usually cordate or truncate, deeply 3-7- 
lobed, with lanceolate, acuminate, entire or dentate lobes, to- 
mentose beneath or nearly glabrous at length. 0-8 in. long: 
fr.-heads racemose, rather smooth, each on a short stalk. New 
Mex. and Ariz, to Calif. S.S. 7:320. 

The other species, as P. Mexiedna^ Morlc. which is some- 
times planted as a street tree in Mexico. P. LindeniAnat Mart. 
A Gal., and P. glabrdUa, Femidd, all natives of Mex., are not 
yet introduced. Alfred Rehdbr. 

PLATTCASYA (platys, broad, carya^ nut; alluding 
to the shape of the fruit). Syn., Fortitnea. Juglandd- 
CMB. A monotypie genus distinguished from all other 
Juglandacen by its fertile fls. forming an upright cone- 
like spike. Small deciduous tree: Uie branches with 
solid pith: winter-buds with imbricate scales: lvs. odd- 
pinnate, similar to those of Hieoria Pecarif but smaller; 
staminate catkins axillary; pistillate terminal, solitary: 
fr. a small, winged nut in the axils of densely imbri- 
cated, rigid and sharply pointed lanceolate bracts form- 
ing a tenmlnal upright cone. Rarely cult, and probably 
not hardy north of the Middle States. It has gracefiU 
and interesting foliage, but its ornamental value is not 
great. Prop, by seeds and by layers, probably also by 
grafting on Hieoria. 

ltrobll4ooa, Sieb. and Zuce. {Fortitnea SinSnsigf 
Lindl.). Small tree, with upright glabrous branches: 
lvs. 8-12 in. long; Ifts. 9-17, sessile, oblong-lanceolate, 
falcate, acuminate, doubly serrate, pubescent only on 
the midrib beneath, 3-4 in. long: fr. -bearing cone about 
1-1 H in. long, oval, brown. Summer. Japan, China. 
S.Z. 2:149. F.S. 4, p. 326b. R.H. 1888, p. 88. 

Alfred Rehder. 

PLATTCfiRIim (Greek, broad horn; alluding to the 
shape of the lvs.). Polypodideeai, Staq-horn Fern. 
An anomalous genus of ferns with irregularly lobed 
thick lvs. with the sori forming irregular patches over 
one or both surfaces. The sterile lvs. are flat, rounded 
expansions closely adherent in layers to the substratum. 
In their native forests these ferns grow to the surface 
of trees and old plants and often form enormous nests. 

Eight kinds of Platycerium are offered for sale in 
America. The word^^disk,' as used below, refers to the 
widest unbranched portion of the fertile frond. 

A. Plants not forked like a stag hom...l, AngolosBe 
Plants resembling a stag horn. 
B. Sori borne on a special receptacle 

described under No, 2 2. biforme 

BE. Sori borne on the last forks or near 
their base. 
c. Barren fronds stag -horn -like 
above. 
D. Feiiile fronds in pairs. 
E. Plants glabrous or nearly 

so 3. gntade 

EE. Plants pubescentf tcith yel- 
lowish wool 4. Wallichii 

DD. Fertile fronds in S's 5. Willinokii 

CC. Barren fronds not stag -horn- 
like, entire or merely lobed. 
D. Segments and sinuses of the 

fertile fronds very broad... G, Athiopioillli 
DD. Segments and sinuses narrow, 
E. Unbranched portion of fer- 
tile fronds very long and 

narrow .7. HlUii 

EE. Unbranched portion of fer- 
tile fronds moderately 
long .8. alcioorae 



1. AugoMnse, Welw. (P. jEthidpieumf var. AngoUnse^ 
Welw.). Fertile fronds wedge-shaped in outline and 
merely wavy at the margin. It is also distinct by reason 
of felt-like covering of rust-colored wool on the lower side 
of the fronds. Barren fronds large, erect; fertile fronds 
attaining a length of 18 in. and a width of 9 in. at the 
top: spore-mass nearly as broad as the frond. Angola 
(West Africa). O.G. III. 23:155 (repeated in 28:444). 

2. bllOrme, Blume. According to Blume's plate and 
description, this differs from all other kinds in having 
the spores borne on a special appendage, which is kid- 
ney-shaped and attached bc^ow the first fork. Blume 
says there are 2 such appendages ; that the barren 
fronds are roundish, entire below, lobed above: fertile 
fronds 3-5 ft. long, many times forked, pale green. 
Java.— The fertile fronds of P. biforme are said to grow 
16 ft. long sometimes. The picture in Gn. 4, p. 295, 
labeled P. biforme seems to be distinct and anomalous, 
though somewhat like P. grande. 

3. ffrtode, J. Smith. Fig. 1848. This may be readily 
distinguished from P. aleicome by its barren fronds, 
which are also stag-like, while those of P. aleicome are 
not. Barren fronds stalkless; segments blunt, spongy, 
pale green, tomentose: fertile fronds in pairs, 3-6 it. 
long: sori not at the base of every ultimate fork but 
against the upper edge of the disk, with an infertile 
fork projecting beyond on either side. North Australia. 
G.C. 1872:1137; III. 8:97 (good, repeated in III. 10:698 
and 28:433). Gng. 5:169 (same as A.F. 6:701). F. 
1850:47 (same as F.S. 6, p. 156). Not G.M. 40:135, 
which is P. jXthiopieum, Mn. 1, p. 77 (erroneously as 
P, aleicome), 

4. WAUiobii, Hook. As in P, grande, the sori are 
borne not at the base of the ultimate forks, bat on a 
disk which is not squared off at its upper surface but 
rounded and projecting into the angle between the forks. 
Sori roundish. Malay Peninsula. G.O. III. 28:435. 
Hook. Fil. Exot., plate 97. 

6. Willinokii, Moore. Distinguished from P. grande 
by the sori, which nearly fill the last forks but do not 
approach the base of the sinus. The fronds are thinly 
furnished with minute stellate hairH, at length glabrous 
and pale green. Moore says : ** fertile fronds in 3's, elon- 
gate, pendent, with scarcely any disk, bipartite for about 
two-thirds of their length, one of the margins of each 
primary branch entire, the other bearing numerous lobes 
in about three series on a dichotomous plan." Strong 
features of this plant are the length, narrowness and 
acuteness of the forks, and also the narrowness of the 
** disk "or unbranched portion just below the primary 
forks. Java. G.C. II. 3:303 (repeated in III. 10:701 and 
28:431. A.G. 15:111. Gn. 10, p. 383 (repeated in Qn. 
30, p. 300). 

6. Sthidpienm, Hook. (P. Stemmdria, Beauv.). Bar- 
ren fronds rounded ; fertile fronds 2-3 ft. long, clus- 
tered, pendent, twice dichotomous (not twice trichot- 
omous, as some writers say) : sorus a V-shaped patch 
surrounding the sinus. Guinea, Angola. Hooker's 
Garden Ferns, plate 9. A.G. 15:111. G.M. 40:135 (erro- 
neously as P. grande),— The fronds are said to be cov- 
ered below with a thin cottony down. 

7. Hillii, Moore (P. alcie6me, var. ffilHi). Barren 
fronds like P. alcieomef but the fertile fronds are erect, 
the unbruiched portion longer, the forks more numer- 
ous and compact, the segments shorter and more 
acute. Fronds clustered thinly, covered when mature 
with white stellate hairs: sori in oval or roundish 
masses, not at the base of the sinus but near the base 
of each of the last segments. The upper third of Uie 
fertile frond is ** 15-18 in. across, 3-parted, the central 
segment with 1 or 2 side lobes near the apex, the 2 lat- 
eral segments broader and twice or thrice forked into 
5-10 ultimate lobes." T. Moore. Queensland. G.C. II. 
10:51, 428, 429. J.H. III. 32:497. 

8. Aloic6me, Desv. Barren fronds rounded, convex, 
wavy margined; fertile fronds clustered, attaining 2-3 
ft., 2-3 times dichotomous, the unforked portion erect, 
the segments pendent, rather narrow and sharply cot, 
under surface covered with thin cottony down: sori in 
irregular masses filling the last forks and a space 
across their bases, shown in B.R. 3:262, 263 (as Aeros- 
tichum aleicome). Temperate Australia. A.G. 14:153; 
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]S:in. Gd. 51, p. 269. 0.0.111.10:697. Not Mn. l.p. 
77, which IH really P. grandt. 

Var. miju, Moore, la aCroDger-growliig, more up- 
right, ud with thkk, leatbery, dark green (ronda. Ac- 
cording to F. L. Atkins, the fertile fronds are more 
brokdly cut than the type and spidom forked more than 
once. Polynesia. Veitch's Catalogue 1873, p. 13. 

W. M. 
lould make any pretrnHiona 

It does not take pride in at 

least one well-grown specimen of Platyrerium. Tho 
Stag-hom Ferns are amongat the most beautiful and 
distinct of ferns— perhaps the most striking of all-be- 
eanse □( their noble, antlered appearance and their 
epiphytal habit, Tbey hare two kinds of fronds, bar- 
ren and fertile, the former being rounded disks which 
clasp the tree trunk, while the fertile fronds generally 
hang down and look like antlers. Occasionally the 
barren fronds are more or less antlered. as in P. 
graide, but never give so perfect a suggestion as do 
. the fertile fronds. The species are all tropical, except 
P. atticornt, which Is therefore the easiest to grow and 
the commonest In cultivation. This species can endure 
a niebt temperature of 50° F. or even less. The glory 
of the genua, hovever. Is P. grand* (Fig. 1848). The 
barren fronds arc eicepUonally large, rounded and 
wavy margined at the base, deeply cut above, forming 
an erect or arching background to the pendent fertile 
fronds, which fork more times and have much narrower 
segments than the barren fronds. Unfortunately this 
Is the only species that does not produce suckers at the 
roots, by which all the others are easily propagated. It 
alone must be raised from spores, a long and aniioaa 
process. The only kind that has an erect and rigid 
habit is P. Bitlii, which therefore Is grown in pots, 
while all the others may be grown on a block ot wood, 
and some in baskets. P. biforme dUTera from all others 
In having a separate and specialised structure on which 
the sort are borne, the other kinds bearing their spore- 
masses on the under surface of the fertile fronds at or 
near tbe last forks. P. bi'orme, though advertised In 
America, Is probably nowhere In eultlvatlon In the 
There la an improved form ot the 
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type known as P. ale 
stronger- growing ---■ "- 
to endure a drier 



rhleh Is 
las thicker fronds, enabling it 
atmosphere. It is ibercfore one of 
e bent, for exhibition purposes. At 
from the slender grace of P.atci- 
9t Is the bold and broad style ot 
P. Jngoltnie Is the only one which 



P. jEltiiopi 

All the species require a moist atmosphere, though 
the hnmldity should be reduced during the winter. 
With the exception of P. aleirome they all require a 
high temperature. All need perfect drainage, and In 
winter they shoulil not have too much direct syringing, 
for they need a slight rest and are likely to spot or 
dnmp-nff It water remains on the foliage too long. 
P. ^IhiopieHm Is said to be particularly sensitive. 
Stag-hom Ferns are often grown on pieces of tree-fern 
sFetn. They are fastened to such support or to a board 
by means of wire, having flrst fun^lshed the roots with 
a silt piece of peat for root-bold and some sphagnum 
mosn. to which may be added a little bonemeal for food 
and some charcoal for drainage. A little moss may be 
added every year or two. Eventually the barren fronds 
will entirely cover this material and the plants should 
then be left undi«tnrbet1 for years. A Stag-hom Fern, 
with antlers spreading 6 or H feet. Is a sight never to 
be forgotten. w. H, TaPLIN and F. h. Arsnn. 

TL&TTCLtHIB (Ureek, broad btd; in allui-lon to the 
ellnandrluml. Ortliidienr. Plants with small, closely 
emwded pseudobulbs, each with a single, narrow, ever- 
green leaf. The flowers are borne in graceful, drooping 

but the tbread-llke racemes arching from among the 
densely tnfted green foliage give the plants a pleasing 
appearance. Sepals and petals spreading: labellum 3- 
lobed; column short, with an erect-toothed clinandrium 
and a large, narrow, erect wing on each side of the 
cUnudrlum. About 20 species In India. China and the 
Malay Islands. Hiiniuch HABstLBRiNa. 



The several species ot PlatycllnIs Bt« all small, com- 
paet-^rowing plants, requiring but little root-space. 
They are of easy culture and readily adapt themselves 

to either pot or basket cullnre, the tatter being prefer- 
able for those with pendulous flower- scapes. The roots 
do not like being disturbed, but when repotting is neces- 
sary It is best to do It Just after the flowering period. 
The compost should consist ot equal parts chopped live 
sphagnum moss and clean peat fiber. The roots should 
be carefully distributed and the compost pressed gently 
but flrmly In around them, leaving the surface slightly 
convex when flniiihed. At least two-thirds of the space 
should be devoted to free drainage with potsherds or 
bits of charcoal. 

A shaded location and moist atmosphere, with a tem- 
perature of 60-65° F. by night and TO-TS" by day, will 
afford them satisfactory growing conditions. They re- 
quire a lllwral supply ot water at the rooU, with occa- 
sional syringing overhead In bright weather when grow- 
ing, and should never be allowed to remain long dry 
even when at rest. The plants frequently produce sldo 
growths from the old pseudobulbs, "which may be re- 
moved after the growths are matured, leaving three or 
more ot the old pseudobulbs attached to each piece, 
thus increasing the stock. When no natural break 
occurs, however, the plants may often be induced to 
break by slightly twisting, or notching the rhisome 
with a sharp knife, thereby retarding the flow of sap at 
that point. RoBIRT M. Qb«T, 

flnmioea, Benth. (Z>(n(frorAlIum^I«mdc(Hm,Llndl.|. 
Pseudobulbs crowded, forming dense spreading masses, 
the young ones clothed with red scales: Ivs. solitary, 
broadly lanceolate, tapering to a petiole which Is en- 
closed by the sheath; peduncle from the top of the 
paeudobulb, slender, bearing a long, drooping spike of 
small white fls, : sepals and petals spreading, oblong, 
acuminate; middle lobe of the labellum rotund, curved, 
base wlib 2 fleshy ridges. Spring. Pbllipplnes. B.M. 
485.1. G.C.III. 18:SS2. 

HUUrmil, Benth. (C^ndnKAUum fiWdrMt, LIudl.). 
Pseudobnibs crowded : Ivs. Ilnear-laoceolale : flower- 
stem tbread-like, bearing a long, pendulons raceme of 
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m cuneste-rotund. Boiicolate si 
Philippines. l.H.2S:3S3(taJ>eKdrc- 
G.F. 2:1S6. 



le bkae. SunuDer. 



^Seraal. (DendrocJiilum Cobbidnum.Reichh. 

f.|. Lvi.obloDg-lanceolate: fin. In h ilfce nceme. pale 
yellow, with an orange lip; nepais and petals triaagular- 
obloDfc : labellum caneate-faii- shaped, retuse. Nov., 
Dec. Philippines. miHRiCH Hass.lbbino. 



PLATTSTEMON 

BnndilUnun, DC. (Campdnula grandi/IAra , Jacq. 
Wahltnbiryia pmniftrfAm, Schnd.)- Chihksk or J.LP- 
ANEKK BEI.t,-n.OWEB. BiLLOOK Flowib, Fig. 1849. 
Plant 1-2 ft. bigh, forming a dense, branching bnch of 
upright habit: Its. lanceolate or orate -lanceolate, gla- 
brous, unequall; toothed: Qs. lar^ and open, attaining 
3 in. in dium., produced from tips of branches, inflated 



e bud. 1 



called " 



corolla 5-lobed, blue, pale blue-wbite, or rariegated. 
JuDe,Jul]-. O.C. III. 28:333. J,H. 111.30:123. P.S. 22; 
2332. B.M. 252.-yar. ilbnm. A nhite-flovering 



M7. 

Var. JapAnieum (P. Japdnicum. Eort.) is of 

stronger and bushier growth and freer- flowering. 

The Bowers average 2U in. across; tbe inner and 

outer lobes alternate with one anotber, giTiug the 

'er the appearance of a 10-polnted star. — This ra- 

y was first procured by Dreer in 1895 from I.eanard 

e, Lyons, France, who offered it as a novelty that 

ion. It proved to be a flrst-claas and deairablo sort 

has been tested by Dreer since, who considers It 

of the good hardy pereoDials. 

ll(P.Jfdrffsi.Hort.). BecentlylDtroduced 



1 1 ft in height: growth stouter and mora compact: 
thicker than In tbe type: fls. are as large or larger 
a the type and varying in color from deep purplish 
> to pale blue or lavender and white. Q.C. III. 14:163. 
I. .17:35- J.H. UI. 35:29. On, 37:483; 45:964.-Var. 
J-plannm. Fls. semi-double, and varying in color 
n purple to white ; said to have been developed 
n var. alAnm. Var. itriitoin. A garden form with 
) or white fls., striped with white or blue. 

Abnoij) v. SroBKNaaccH. 
L&TTCEATEB (Greek, platyt, broad, and crater, 
r, alluding to the broad, enlarged calyi of tb« ster- 
ns.). SaxitTagicni, A monotypic genus allied to 
Irangea. The species is a prostrate shrub, with op- 
ito serrate Ivs. and white, comparatively large fls. in 
;-pedunc1ed, loose cymes, tbe marginal ones sterile 
h enlarged calyi; 



Lyers 



lobes instead of attemale with 
them Several supposed species have been described at 
different times, hut there seems lo be do doubt that the 
gKHus Is distinctly nionolypic and that all forms can be 
referred as forms of tbe type P. grandHlomm, which 
has been widely distributed and thereby greatly modi- 






fled. It has been found in a wild state from Daburia 
Hanchuria, in China, In Siberia, Corea and Japan. 

Platycodon requires "' '- " -" 

not snceeed In either eiiremeiy sun or snnoy sons, n 
is particularly sensitive to ill-drained soils. Under suit- 
able soil conditions It is perfectly hardy and will even 
stand eansiilerable neglect. It is desirable to keep the 
stems tied during the spason, for If once allowed to fall 

the old stems should not be cut away, but the plant al- 
lowed to die olT naturally: ollierwise the crown may be 
injured. It can be propagated either by division or by 
seeding, tbe latter being more surely successful and 
therefore preferable; besides, a greater variety of flow- 
ers Is obtained In thiq way. More care and skill are 
necessary In propagation by division, because of the 
fleshy roolHlock. It ix best accomplinhed in spring, 
when tbe plant is breaking into new growth. 



Vtta, Sicb. & Zucc. Prostrate shrub; Its. oblong 
blonceolate, cunealo at the base, acuminate, glabrous 
;pt on the voins Iwneatb, thin, light green, 3-4i In. 
;: cymes 3-10-fld., on a 1-3 -In. long peduncle: fls. 
ider-pedlceiied, the sterile ones apelalous, 1 In. 
IBS, with broad, obtuse sepals; fertile smaller, with 
leolale sepals half as long as the oblong-ovate petals. 
T. Japan. S.Z. 1:27. Ot. I5;Iil6.-UFeful for [«ck- 
k in greenhouses. Ali-kbd Rebdu. 

PLATTLOHA is a name for ferns of the genus Fellira 
which have a narrow induslum and a broad soma. For 
Platyloma Bridgttii and P. /aleala, see Ptllaa. 

FLATYBTSHOK (Greek words referring to the dilated 
fllaments). Papaitricrir. CriaH CCPS. A half-hardy 
annual growing about a foot high and bearing 6-petalpd 
pale yellow fls. 1-lS in. across. This plant Is Improp- 
erly culled California Poppy in some catalogues. It is 
Inferior to the common and Cnllfomla poppies In hardi- 
ness, In strength and variety ot colot, and in sise of fls., 
but it is Interesting botanically in four respects: (1) It 
is unique In the poppy family in its fruit, which is not 
a capsule but is composed of numerous carpels that 
separate at maturity into linear parts, which are monlli- 
form (i.e., compressed at intervals like the links of a 
necklace), each joint containing a single seed. (2| It Is 
remarkable for the dilation of the filaments of the an- 
thers, which are numerous and separate- (3) It is one 
of the few abnormal members of the poppy family Willi 
entire Ivs. (4) The petals are not shed quickly, as In 
tbe common poppies, but they wither and remain closed 
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over the forminsr fruit. PUtystemon grows wildjthroagh- 
out California, except in the mountains, and is said to 
prefer a loose soil. See Annuals. 

Califtmleni, Benth. Gbxak Gups. Lts. mainly oppo- 
site, sessile, ligulate, hispid: fls. light yellow to cream 
color or white, rarely roseate; sepals 3. B.M. 3579. B. 
R. 20:1679. B.2:65. Gn. 30, p. 313. -The smooth-fruited 
form figured as P. leioearpum In F.G. 2 :76 and B.M. 3750 
is said by the Synoptical Flora to be "a mere state." 

W. M. 

PLATTBTlGMA (Greek, broad stigma). Papaverdeea. 
Low, slender California annuals with pale yellow fls. 
less than 1 in. across. They are among the few plants 
of the poppy family with entire Ivs. They are closely 
allied to Platystemon, but differ in having the filaments 
scarcely dilated, 3 stigmas instead of many, and the fr. 
a capsule which is 3-yalved at the apex. Other generic 
characters: fls. commonly trimerous; stamens numer- 
ous, free; stigmas not confluent. Four species from 
Calif, and Oregon. P. lineare is the only one with thick 
stigmas and alMo differs in its tufted habit, the others 
having leafy and branching stems. It is figured in B.M. 
3575 with pale yellow fls.; in B.R. 23:1954 it is shown 
with 3 white petals alternating with yellow ones. Platy- 
stigmas seem never to have been offered for sale in 
America. 

PLATTTHiCA ( Greek, broad anther cells ) . Treman- 
drdeeae. A heath -like Australian shrub, with foliage like 
a bed-straw (or Galium) and many 5-pointed starry blos- 
soms of light purple borne toward the end of the 
branches. Each flower is about 1 inch across, and its 
center is marked with a star of red. Platytheca belongs 
to a small, beautiful and distinct family of Australian 
shrubs, composed of 3 genera, of which Tetratheca is 
the dominant type. The Tremandra family resembles 
the Polygala family in the structure of the capsule, but 
differH in the regularity and estivation of the flower; it 
resembles the PittosporacesB in having a very small em- 
bryo immersed in copious albumen, and particularly the 
genus Cheiranthera in having anthers which open by a 
pore at the top. The three genera of TremandracesB are 
distinguished from one another by the anthers; Tre- 
mandra differs from the other two in having the anthers 
Jointed with the fllaments ; in Platytheca the anthers 
have 4 cells all in the same plane; in Tetratheca the 
anthers are 2-celled or 4-celled, with 2 cells in front of 
the 2 others. 

Other generic characters of Platytheca: floral parts 
in 5's; stamens in 2 distinct series, with 4 parallel cells 
in a single plane contracted into a tube at the top : cap- 
sule opening loculicidally at the edge, with the 4 valves 
splitting septicidally: seeds glabrous, without appen- 
dage. Only one species. 

galioldM, Steetz. {P. verticilldtaf Baill.). Lvs. linear, 
% in. long, about 10 in a whorl, hairy. Said to bloom in 
June. P.M. 13:171 (as Tetratheca verticillata).— This 
plant deserves to be better known. Cuttings of half- 
ripened wood root freely under a bell-glass in a shaded 
house at 60°. Cuttings rooted in February or March 
will make good plants in 5-inch pots in one year. In 
Hummer keep them plunged outside, but covered with 
.shaded sash. By trimming frequently they will make 
well-Hhaped plants, needing no supports. Kept in a 
coolhouse (45°) during winter, they will be covered with 
bloom in March and April. The flowers last but a short 
time, but the plant is so free that it is always covered 
with bloom. h. D. Darlington and W. M. 

PLSCTOCOMIA (Greek, plaited hair; application ob- 
scure). Palmdcea. Six species of East-Indian climbing 
palms which fruit once for all and then die. One of the 
moHt interesting species is P. Khasyana, which is flg- 
ured in B.M. 5105 under the erroneous title of P. Assam- 
iea. This species has a slender stem GO-80 ft. long, 
and about as thick as a man's arm, being slightly 
thicker above than at the base. The lvs. attain 30 ft. 
and are pinnate only in the lower half, the rest of the 
leaf being a long, whip-like extension of the rachis of 
the leaf. A singular feature of this palm is the device 
by which it climbs. This consists of a series of cora- 



Eound spines snaped like a downward-pointing numan 
and, the back of the hand being yellow and the 5 
or 6 fingers composed of brown spines. These organs 
are scattered all along the lower side of the flattened 
rachis. They hook on the branches of trees and thus 
enable the palm to climb for light. 

*^A yet more wonderful provision of nature," says 
Hooker, **is observed in the young and yet unfolded 
leaves of these plants during the periocl when thev in- 
sert themselves upwards among the branches of the 
forests, for then tnese spines are upright and lie flat 
against the stalk of the leaf, not becoming reflexed till 
they are needed as a means of support." Probably all 
the species possess these flagelliform leaves and re- 
markable spines. The whip-like leaf- tips may act as ten- 
drils. The genus is little known to cultivators, and only 
one species is offered in the U. S. The genus is allied 
to the rattans (Calamus), which also are climbers. 
William Watson writes that the fruit of a Plectocomia 
is a shell composed of many small, tightly overlapping 
scales, inclosing a round seed which has a solid whitish 
albumen almost as hard as ivory. Watson adds that 
young plants are ornamental, but their spiny lvs. are a 
drawback, and the lvs. are much more easily broken 
than those of most palms. 

elon^ta, Mart. Lvs. very large; Ifts. 1-1 K ft.x2 in., 
sparsely white powdery beneath, with 3 very slender 
parallel nerves or costie. Penang, Sumatra, Java.— 
Offered in 1890 by Keasoner Bros. 

FLECTOFOMA. a few species, now apparently much 
hybridized, all referred to Gloxinia. 

PLECTBAlTTHnB (Greek, spurred flower). Labidtag. 
A large and uninteresting genus of herbs and sub- 
shrubs, widely scattered, bearing rather small or small- 
ish fls., ranging from blue and purple to lilac. There 
are said to be some species with fls. nearly an inch long. 
The genus is closely allied to Colons, being distin- 
guished by having the stamens free instead of united at 
the base into a tube, which is distinct from the corolla. 
In other respects the genus has wide limits of variation. 
Sixty-six species are described in DC. Prod. 12:55 
(1848). Sometimes called Cockspur-flower. 

bntiodfai, L'H^rit. South African shrub, 3-4 ft. 
high: lvs. 4 in. or more long, petiolate, broadlv ovate, 
doubly dentate: racemes laxly panicled: whorls about 
3-6-fld. : fls. blue; pedicles \% in. long; corolla-tube 
spurred above the base : fruiting calyx declinate. — Said 
to be an elegant shrub. Ernest Brannton has a specimen 
at Los Angeles, which is 4 ft. high and 6 ft. through. 

PLEGTHOmA (Greek, cockspur ; referring to the 
spines). Subidceat. About 70 species of shrubs or 
small trees, found in the Old World, mostly in the trop- 
ics. They are more or less spiny and have somewhat 
funnel-shaped, 5-parted fls., with reflexed segments val- 
vate in the bud, and a hairy or naked throat. Calyx 
obovate or oblong; stamens 5, in the throat; style 
short; stigma subcapitate, of 2 approximate lamell»: 
l>erry obovate-oblong, compressed, didymous, 2-stoned : 
stones indehiscent, 1-seeded. 

ipixi^^, Elotzsch. Very spiny South African shrub, 
5-^8 ft. high : lvs. fasciculate, oval or obovate, obtuse, 
entire, \-\]fi in. long: racemes or panicles shorter than 
the lvs.: peduncles axillary, 5-12-fld.: corolla-tube 
shorier than the limb ; throat naked. Int. by Frances- 
chi, Santa Barbara. 

FLBIOFE (from Greek mythology; Pleione^ mother 
of the Pleiads). Orehiddeece. A small genus closely 
related to Ccelogyne, but having annual deciduous lvs. 
and pseudobulbs. Natives of the mountains of India, 
extending to elevations where snow and frost are not 
uncommon. Few species are cultivated in America. 
See Orchid. 

macnlita, Lindl. Pseudobulbs round, flattened, de 
pressed at the top, forming a fleshy ridge around the 
summit: lvs. lanceolate, from inflated sheaths: fls. pre- 
ceding the lvs., on short peduncles; sepals and petals 
lanceolate, spreading, white; labellum funnel-shaped, 
with 5-7 fringed lamelln extending the entire length of 
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the Ubslluma, Bide lobes atreftked with purple, middle 
lobe ovate, wavy, white, spotted with purple nod yellow. 
The IvB. f»ll in Sept.; fls. io Nov. B.M. 4G91. P.8. 
14:1470. F. 1851:97 (all u Calogyne macuIata).-Ve,r. 
BemuUlicw was once ottered by Wm. Mathews. 

pItoMI, D. Don (P. WalUehiAna, LIndl. Se Pait.). 
PIk. 1S5D. Pseudobulbs flask-shaped, depressed, dull 
green, warted and covered with a network of the old 
split shoaths : Ivs. broadly lanceolate, plicate; fla. 
large, on short peduncles ; sepals long lanceolate, 
spreading, pink ; petals siiniUr but narrower; labellum 
trumpet-shaped, indistinctly lobed, pink, white and yel- 
low in the throat; dlah with longitudinal fringed lamel- 
Is, margla dencate-flmbriate. Oct., Nor. B.M. 4496. 
B.R. 26-24. P.M. 6;2S (all as Calogynt WaUichiana). 



laSO. PlEloo. prno* (X H). 

LaCMliTia. LIndl. & Pait. Pseudobnibs clustered and 

depressed, as in the other species, dull green, mottled 
with brown: fls. abont 4 in. across, roae-lUac; sepals 
and petals narrowly Unceolflle ; labellum convolute, 
crisp on the margin, pale lilac, blotched with yellow 
and deep crlmaon in the throat and having several vel- 
lowcresU. Aug.-Nov. HimalayaMta. B.M. 6.170. F.S. 
£1:2386. l.K. li -.510 {tMaa Oalogyne Lagenaria]. On. 
51, p. <t4. 

BtialisnbMUIma.T. Moore. Pseudobnlba 5-8-grDoved. 
flaak- shaped but suddenly contracted at the top: scape 
1-2 in. long, tl one ly sheathed; sepals and petals linear- 
middle lobe whits with few pale purple spots, with 3 
crests; margin eillate - toothed. Autumn, Rangoon- 
B.M. 5753. HeimbicH HASeSLBBiHa. 

PLEEOHA. See Tibouchina. 

FLEUBI8Y BOOT is Axltpiat tubtrota. 

PLEUBOTEALLIS (Oreek, liferal branthi referring 
to the inflorescence, which arises from the aiil of the 
leaf), Orchidireir. One of the largest of the genera of 
orchids containing about 400 species, dispersed in the 
region extending from Braiil and Bolivia to Mexico and 
the West Indies, On account of their small, inconspicu- 
ous flowers these plants are of no horticullural value. 



rally c 






rhiiome, sheathed with scales below and bearing 
single leaf at the summit: fls. in a nodding raceme from 
the aiit of the leaf; sepals free or the lateral ones 
united at the bast; petals smaller; lahellum tree, simi- 
lar to the petals or 3-lobcd; column short, without 
lateral branches. 
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BdtUi, Relcbb. f. Lvs. oblong-lanceolate, 4-10 tn. 
long: flower-stem often a little longer than the lvs,: fls. 
purple-brown, in a one-sided raceme. Colombia, 

oniit^ Reichb, f, A very small cespitose plant with 
lvs, scarcely 1 in. long: fls. opening successively on 
erect, zigisg racemes a few inches long, inconspicuons, 
yellow with brown spots. B.M- 7094. -The plant is 
esslly distinguished by the sopais, which are fringed 
with silvery pendulous hairs. 

HeimKICH HaSSELBBINO. 

FLDX. Plate XXX, It Is probably more difllcult Io 
give specific practical advice for the management of the 
Plum than for any other common fruit. This is becanse 
the cultivated Plums represent several distinct species 
which are not equally adapted to all parts of the coun- 
try, and the ssme remarks will not apply to them all. 
There is no country in which the domesticsled Plum 
flora is no complex as in North America, for we not 
only grow the speciflc types of Europe and of Japan, 
but also species that are peculiar to onr own country. 
In the northeastern states and on the Pacific slope the 
European or Domestica types are the leading Plums. In 
these same areas and also in the South and la parts 
of the mid -continental region, the Japanese Plums are 
now popular and are gaining In favor. In the cold 
North, In the great Interior basin, and also in most 
parts of the South, various native types now consti- 
tute the leading cultivated Plums. These native Plums 
are developed from wild species of the country, and 
they are unknown in cultivation {except In botoni- 
cal or smatflur collections) in any other part of the 
world. These have been developed chiefly within a half 
century, although a few varieties are older than this. 
For a history of this evolution, see "Sketch of the Evo- 
lution of our Native Fruits." 

The Plums cultivated in North America belong to the 
following groups (see iVn««ir): 

1. Domestica 01 European tj'pes, PrUKUt< dometUea. 
Native to western Asia. Comprises the common or old- 
time Plums, such as Qreen Oa^, Lombard, Bmdshaw, 
Fellow Egg, Damsons, and the like. The leading Plums 
from Lake Michigan eastward and north of the Ohio, 
and on the Pacifle slope. Pigs, 1851 to 1856 are of 
this species. Of late years, hardy races of iVtinus 
domeitica have been Introduced from Russia. These 
have value for the colder parts of the plum-growing 
regions- Figs, 1853-5 show representative forms of the 
Hussian type. 

2. The Myrobalan or cherry-Plum type, JVkhhi ceraM- 
ifrra. Native to southeastern Europe or southwestern 
Asia, Much used for stocks upon which to bud Plums, 
and also the parent of a few named varieties, as 
t^lden Cherry ; and DeCaradeuc and Harianna are 
cither oflshools of it or hybrids between It and one of 
the native Plums, 

3. Japanese types, JVunns tritlOTa. Probably native 
to China. The type seems to be generally adapted to the 
United States, and will certainly be of great value to 
both the South and North, This species first appeared 
in this country in 1870, having been introduced into 
California from Japan. For historical skelcb, see Bull. 
03, Cornell Exp. Sta, (1604); also Bull. 106 (1896). 

4. The Apricot or Simon Plum, iVuniis Sitnenit. 
Native to China. Widely disseminated in this countrj-, 
but little grown except In parts of California. Intro- 
duced about 1881. 

5. The Americana types, iVNnns Americana. The 
common wild Plum of the North, and extPBdirg wesl- 
ward to the Rocky mountains and sonlhward to ibe 
Gulf and Texas. Admirably odapted to climates loo 
severe for the Domestica Plums, as the Plains and the 
upper Mississippi valley. See Cornell Bulletin 38 for 
on early account of the native Plums. Fig. 1857. 

C, The Wild Goose or Hortnlana types, iVHHus kort- 
nlnna, A mongrel type of Plums, comprising such 
kinds as Wild Goose, Wayland, Moremnn, Miner and 
Golden Beauty. These ore no doubt hybrids of the 
lost and the next, 

7. The Chickasaw tvpes, Pninus angniti/olia (or P. 
Chicain). Native to the souibem stales, and there 
cultivated ( from southern Pennsylvania southwards) in 
stich varieties as Newman, Caddo Chief and Lone 
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g. TheSknd Plam, Prunti*angHtlilo!ia,vtn.Watg 
Native to Kmosu SDd Nelinuka. A buab-Uks spec 
little known in eultiTUiou, A hybrid of this and 
Weatern Sand Clitrry Is the Utali Hybrid Uberry. 

9. The Beach Plum, Pmnua maritima. Native to in< 
coast from New BruDnwlck to Virginia. In cultlTatloi 
represented by the unimportant Basi 

10, The Pacific coast Plum, Prunii* *ubcOTdala. 
Malive to Oregon and California. Sparingly known Id 
eultivation. cbieQy In the form known aa the Slsson 
Plum (var. Kelloegii.) 

The Plum of hialory is Ptuhui domeitica. It la to 
this apeclas that general pomoluKical literature applies. 
It elves ua the prunes (which nee). Perhaps it would 
be aerviceable to classify the Domestlca Pluma into Ave 
general groups, although any claaslflcation is arbitrary 

(a) Prunes, cbaract«rlied by aweet flrm flesb, and 
capable of making a commercial dried product. They 
may be of any color, although blue-purple prunes are 
best known. Some of the prunes are grown in the 
Baat as ardinary market Plums, being sold in the 
fresh 8t«t«. Almost any Plum can be made into dried 
prunes, but the varieties used commercially for this 
purpose constitute a more or less distinct class of Arm 
and tbick-fleshed kinds. In the East, prune Is notblng 

(A) Damsons, comprising very small, Arm Plums of 
various colors, generally home In clusters, the leaves 
mostly small. The run-wild Plums of old roadsides 
and tarmyuds are mostly of the Damson type. 
Fig. IS5A. 

(d) The green gages, comprising various small, 
green or yellow-green Plums, of spherical form and 
mostly of high quailtr. Relne Claade is the common- 
est representative of this group in ^e East. The 
name Oreen Oage often standa tor a group rather than 
for a variety. 

(d) Largo yellow Plums, snoh as Coe Oolden Drop, 
Washington, and the like. 

(e) Large colored Plums, including the various 
red, blue, and purple varieties, like the bine prunes, 
Lombard, Bradibaw, Quaekenboss, etc. 

The Japanese Plums (Prvnut triflom) differ from 
the Doraesticas in having longer, thinner, smooth and 
mostly shining leaves, smooth twigs, a greater tendency 
to the production of lateral tmlt-buds on the annual 
growth, and mostly rounder or shorter fruits with col- 
ors running more to cherry-reds and light yellows. 
Moat of the varieties are as hardy as the Domestlca 
serlaa. The Japanese varieties are Important because 
they add variety to the list, and especially because they 
are rich In very early kinds, and the fnilt is so firm that 
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eved lo represent a hybrid class), represent a 
igeut varlellCH. Those from iVunnn At*tricana 
^e are very hardy and are adapted to regions In 
he Domestics and Japaueae types are tender, 
rtbem New England, parts of Canada, and the 
I Plair ""- -^' 



American; P. anguttifolia parentage, and the greater part o 



It carries wet); aside from this, the trees are vlgarona 
and very productive, and they are less liable to injuries 
from black-knot and curcullo than the Domestlcas are. 

The native Plums. chleHy offspring of Pruniu Amer- 
ieana, P. anguititolia and P. harlHlana (the last name 



Un. Plum-Pelleabaia or Italian Pluoa (X S). 

Hortulanas, thrive we 
la too continuously h 
fruit-rot fungus is too prevalent. 

Plum -orowinj.— The Plum thrives on  variety of 
soils. The Domestlcas generally do best when planted 
elay loam. They usually thrive best on lands 
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best in a rather moist soil, and mulching Is often very 
favorable to the size and qnality of the fruit. 

The stocks upon which Plums are grown are very va- 
rious. By tax the greater number of the trees In the 
North are now grown upon the Myrobalan stock, which 
Is a species of rather slow-growing Plum, native to 
southeastern Europe and southwestern Asia. This Is 
the stuck that is sometimes recommended in the older 
fruit books for the making of dwarf trees; but unless 
the top is kept well headed in, the trees generally make 
normal growth upon it. Trees grown upon this root are 
naually larger and finer at one or two years of age than 
those grown upon other Plum slocks, and the probability 

point as any other. However, there are some varie- 
ties that overgrow the Myrobalan, and the stock is 
likely to sprout from the ground and thereby cause 
trouble. Probably the most Ideal stock for Doraesticas, 
from the standpoint of the grower. Is the Domestlca 
Itself, but seeds of it are more difficult to secure, the 
stock Is more variable and it is more likely to be injured 
In the nursery row by leaf fungi; therefore, as a matter 
of practice, the Myrobalan has very generally supplanted 
It. In the southern states the peach Is largely used an 
It stock upon which to grow Plums, and it seems to be 
gaining favor In the North. It is undoubtedly a very 
excellent stock tor sandy lands, and, in fact. Is proba- 
bly better for such lands than the Mvrobalan Itself. 
Some varieties-of which Lombard and French Dnm- 
son are esaroples-do not take well on the peach. The 
"' ily workeil upon the peach. 



The Marianna stock, ' 
the South, has not found favor In the North. Some 
varieties of Plums are such slow and crooked growers 
In the nurseries that it is advisable to top-graft or 
bud them on some strong and straight stock. The Lom- 
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time. Reloe Claude, Germui Prune, Copper, are prob- 
ably best wben top-worked on some BtroDK stock. For 
many native varieties, Beedlines ut vigorous natives, ta 
at Qolden Beanty and Wayland, make excellent stocks. 
AmeriCBUBB should be workeil on their own aeedliogs, 
at least in tbe I<ortb. In the South they are olten 
budded on Harlanna. 

Plum trees are usually planted when tiro years old 
from tbe bnd, althonicli some o( the stronK-Krowing 
kinds may be planted at a year old with (be very best 
results. As a rule, Plum trees are planted about as far 
apart as peaches are, Ibat is, from 15 to 20 feet apart 
each way. Many growers preter to plant them closer one 
way than tbe other and eventually to slop cultivation in 
one direction. If this system is used, they maybe placed 
18 or 20 feci upurt one way, and from 8 to 12 feet the 
other way. When planted, the trees are pmned in essen- 
tially the same way that apple trees are. It is generally 
advisabie to start tops as low aa possible and yet allow 
ot the working of the curcuilo catcher below tbem. This 
means that the limbs should start from a to 4 feet above 
the ground. With tbe modem Implements and methods 
of tillage, there is little inconvenience in working the land 
ir tops are started as low as this. The subsequent prun- 
ing ot the Plum tree has no special dilHcultlee. About 
four or Ave main limbs are allowed to form tbe frame- 
work ot the top, and in most varieties, especially those 
which are not very t«li growers, tbe central trunk or 
leader may be allowed to remain. Tbe fn>it ot tbe 

185S. These spurs, therefore, should not be removed 
unless it is desired to thin the fruit. In the Aniericanas 
and the Japanese varieties, the fruit is home both on 
spurs and on tbe annual axial growth. 

Imecti and Diaeatif.-The black-knot is one of the 
most serious Plum diseases. It is best kept in check by 
systematically cutting it out. The grower should go 
over bis orchard tor it in the summer time and again as 
soon aa the leaves fall. It trees are thoroughly sprayed 
every year with Bordeaux mixture for the Icaf-biiKht 
tungus, the black-knut will make comparatively little 
headway in the orchard. 

The blight, which causes the leaves to fall in August 
or September, is one ot the most serious diseases In 
the Plum orchard; but tbe disease can readily be kept 
in check by thorough spraying with Bordeaux mixture 
two or three times during the summer. The mixture (or 
spraying Plums should be weaker than for apples, par- 
ticularlv for tbe Japanese varieties. 

Tbe fruit-rot is the work of a fungus. Many times 
the dead and dried truit may be seen hanging on tlie 
tree all winter, as shown in Fig. 1859; and in such cases 
it is very likely that the fruit-spur may be killed, aa the 
upper one In tbe picture has been. In handling this 
disease, tbe Arst consideration is the fact that some 
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varieties are much more susceptible to it than others. 
The Lombard is one of the worst. Again, if the fruit 

severe. The thinning ot the fruit, therefore, is one o{ 
the very best preventives ot tbe spread of the disease, 
and at the name time, also, one of the most efficient 
means ot increasing the size, quality and salabienesa ot 
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the product. Thorough aprsving with Bordeaux mix- 
ture Is a specific for the trouble. 

The curculio, which causes wormy fruit, can be held 
In check by the jarring process, aa described under 
Ptach. 

For literature on Plnms, see Waugh's "Finma and 
Plum Culture;- Bulletins by Waugh, GoflT and Craig, 
chiefly on NaUve Plums. Bull. 13!, ComeU Exp. Sta, 
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(from which the above account Is adapted) ; bulletins 
ot C-orneil Exp. Sta. on Japanese Plums, and also Vo. 
38 on Native Plums. l, h. b_ 

Cut/rivATioN or Nativb Plcms.— Approximately 300 
varieties of Plums, derived chiefly from 6 native types, 
are now propagated by American nurserymen and 

these varieties are comparatively worthless, and must 
presenlly be discarded. A creditable minority, however, 
has qualities of absolute and considerable merit, and 
may be looked on as permanent additions to our pomo< 
logical wealth. The native varieties are now propagated 
and planted by thousands annually, both for home use 
and for market. For certain culinary purposes many of 
the natives are superior; and In manv pisces, particu- 
larly in states of middle latitude, they are the most 
proBtable market Plums grown. 

Tbe Americana Plums are especially qualifled to with- 
stand the severity ot northern winters. They are su- 
perlatively hardy, Tbey are practically the only Plums 
grown in the cold northweniem states (except the com- 
paratively unimportant Nigras and the Miners) and their 
usefulness in northern New England and middle Canada 
!s limited only by the extent to which they are known. 
Tbeir cultivation has been developed to a special degree 
in Iowa, Wisconsin, Minnesota, and adjacent states. For 
this region they muHt be propagated aiicays on Americana 
stock. This slock has other advantages besides its bar- 
dlnos. and It is rapidly coming into extensive use tor 
all sorts ot Plums in the northwest. The sand cherry 
Is sometimes used as a stock, but has not yet passed the 
experimental stage. ItdwarfsAmericanaPlums worked 
on it. It is perfectly hardy. 

The Americana Plums are wayward and awkward 
growers. With many varieties it is impossible to make 
a comely orchard tree. They do not appear to take 
very kindly to pruning; and the usual method has Iwen 
to let them very much slone. Careful pruning dur- 
ing the first few years, directed with a view to forming 

branches, will do something toward shaping the treew; 

can be recommended for mature trees. The method 
of heading-in, as often practiced with the Domestiea 
Plums, is especially unadapted to tbe Americanas. 

The Americana Plums are early and very prolific 
bearers. Overbearing is a habit and a serious tan^t with 
most varieties. Extensive thinning ot the fruit Is in- 
dispensable. The trees are sometimes severely attacked 
by shot-hole tungus, and thorough spraying with Bor- 
deaux mixture 1" neceosary. The fruit-rot (monilia) at- 
tacks all the native Plums more or less, and must be 
controlled by Bordeaux mixture. See Spraj/ing. 

The Nigra group has two or three important varie- 
ties ot superior hardiness, as Cheney and Aitkin. In 
general they bloom earlier, and fruit less heavily than 
the Americanas. Their habits and culture are the same. 
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The Miner-like varieties are hardly to be distin- 
fished from the Americanas in any way. They have 
practically the same geographical range, and may be 
given the same treatment in the orchard. 

The Wayland group includes several varieties of 
great value, especially for the South. Of these Way- 
land, Golden Beauty, Moreman, Benson, and Kanawha 
may be mentioned. They are not to be recommended 
generally for localities north of Massachusetts and Ne- 
braska, their northern limit being determined less by 
their non-hardiness than by the very late ripening. This 
habit of late ripening, combined with very late bloom  
ing, makes them desirable for late marketing, particu- 
larly in southern markets. They are very prolific and 
constant bearers. The trees are free-growing, usually 
of rather spreading habit, and will bear heading-back 
better than the Americanas. The pruning knife, if used 
in season and with good judgment, will assist in mak- 
ing comparatively open-headed and amiable trees of 
these varieties. 

The Wild Gh>ose group includes varieties like Wild 
Goose, Milton, Wooton, and Whitaker, specially adapted 
to the latitude of Maryland, Kentucky and Kansas. The 
same varieties succeed only less well southward; but 
are not generally valuable to the north of this line. For 
the section named, the varieties of this class have un- 
questionably been the most profitable Plums grown up 
to the present time. They ure propagated chiefly on 
peach, Marianna and Myrobalan. These stocks are all 
fairly satisfactory, though not equally good for all va- 
rieties ; but when peach stocks are used the union 
should be made by whip-grafting on the peach root. 
Otherwise the peach stock comes above the ground and 
Is a pre^ to the peach borer. The trees are mostly 
rapid, willowy, rather zigzag growers ; and are amena- 
ble to the pruning knife in about the same degree as 
the Wayland-like varieties already mentioned. Whit- 
aker makes an open-headed tree without much trouble. 
So does Sophie. Wild Goose is more inclined to be thick 
and thorny in the top, but may be thinned carefully to 
make an accessible head. Milton is much like wild 
Goose. Wooton makes a fine vase-form top, which, with 
a little timely pruning, is almost ideal. Wilder, James 
Viek, and some others, are prone to make thick, bushy, 
thorny tops, and are hard to manage. These varieties 
are all considerably subject to shot-hole fungus, which 
often strips them of their foliage in midsummer. They 
are mostly thin-skinned and liable to crack at ripening 
time, especially if the weather is wet. They should be 
picked rather green for shipment, the point to be ob- 
served being that they have attained their full size, 
rather than that they are dead ripe. 

The Chicasaw varieties are very effective poUinizers 
for all the Wild Goose and Japanese varieties blooming 
at the same time ; but very few of them have sufficient 
value in themselves to make them profitable orchard 
trees. A few varieties, like Munson and McCartney, 
are still planted for their own fruit; but in general 
they have been displaced by other types of Plums. The 
trees are mostly bushy, thorny and thick-topped, some- 
times so thick and thorny that the blackbirds can 
hardly get in to steal the fruit. It is difficult to prune 
them enough to make really satisfactory trees. The 
Chicasaw Plums are specially adapted to the southern 
states, though Pottawattamie, an exceptionally hardy 
variety, succeeds as far north as southern Iowa and 
central Vermont. They propagate readily on any kind 
of stocks. 

Other types of native Plums, such as the Sand Plum, 
the Beach Plum, the Pacific Plum, etc., are not suffi- 
ciently numerous in cultivation for their treatment to 
have been determined. 

Hybrid Plums of various strains are now beginning 
to come to the fore. Most of these hybrid varieties 
resemble rather strongly one or the other of their par- 
ent species; and the best that can be said regarding 
their culture at this early day is that they may be safely 
treated like the varieties which they most closely re- 
semble. WIckson, President and perhaps Climax, with 
some others, resemble the Simon Plum, and ought to 
have much the same treatment, that is. practically the 
same treatment as the Japanese varieties. Gonzales, 
£xcel8ior. Golden and Juicy, on the other hand, resem- 



ble the Wild Goose type, and may have the same genera] 
treatment as Wild Goose. 

All the native Plums, with very unimportant excep- 
tions, require cross-pollination. For the most part, 
however, they are fully inter-fertile, so that a given va- 
riety will pollinate any other variety, providing the two 
bloom at the same time. Simultaneous blooming is of 
chief importance in adjusting varieties to one another 
for cross-pollination. To determine which varieties 
bloom together, careful observations should be made in 
the orchard and recorded, or recourse must be had to 
the published tables. Pollination is effected chiefly, 
if not exclusively, by the bees, so that their presence 
should be encouraged. 

Most of the native Plums make comparatively small 
trees, so that they may be set somewhat close together 
in orchard -planting, say 12 to 20 feet apart, usually 
about 15 feet. Some varieties, particularly in the 
South, need 20-30 ft. space. Putting a Plum orchard 
down to grass is not admissible under any circum- 
stances; but cultivation should cease with the first of 
July, or certainly by the middle of July ; for the native 
Plums are especially liable to make too much late sum- 
mer growth. High manuring of the soil is not usually 
necessary, or even desirable: yet something consider- 
ably short of starvation will be found the best treat- 
ment for native Plums. F. A. Waugh. 

The Plum in Califobnia. — The cultivation of the 
Plum in California differs widely from that in the 
other Plum - producing sections of the U. S. Here 
the dreaded curculio is unknown, and while the equally 
dangerous black -knot has been found infesting a 
native wild cherry ( P. detnissa ) it has never been 
observed in cultivated orchards. The former has been 
kept out by rigid inspection and quarantine regula- 
tions, and the latter is undoubtedly held in check by 
the existing climatic conditions— excessive dryness be- 
ing unfavorable to its development. Here, then, the 
most delicate varieties of the Old World find a very 
congenial home, and therefore, unlike the prevailing 
custom of much of the eastern Plum -growing, form the 
basis of practically all orchard planting. In early min- 
ing days the California native Plum {Prunu$ subeor- 
data) was frequently cultivated, and before the introduc- 
tion of European standard varieties attempts were made 
to improve the fruit by the usual methods of selection. 
Some very promising results were obtained ; but since 
the demonstration of the great success of the more 
delicat-e and higher-flavored varieties, there has been 
little incentive to the use of the native species. There 
are two varieties, the type being a low shrub, rarely 
over 3 ft. high, branching from the ground; the fruit 
oblong, about % in. long, *^ almost the shape and color 
of a Damson when ripe,*' but the pulp is described as 
"inferior." The other variety {KeUoggii) forms a larger 
shrub, from 10 to 15 ft. high, with larger fruit, round, 
yellowish in color and much more acceptable, both for 
eating and preserving. The two varieties are usually 
found associated, "growing in patches at the heads of 
ravines, on rocky hillsides and in open woods." The 
larger variety is not so widely distributed, and seems 
to have reached its highest state of perfection in the 
Sierras, where (in Sierra county) it is still preferred in 
the local markets, and where, it is said, the imported 
varieties "do not pay for the picking." 

With the Plum fruits might also be mentioned the 
"oso berry,'I,or so-called "California false Plum" {Nttt- 
tallia cera8ifofinis)f a shrub sometimes 15 ft. high, and 
found "in moist places and the north sides of hills 
from San Luis Obispo northward." The bark is 
smooth, much resembling that of the Plum or cherry; 
the fruit is plum-like, pulpy, when ripe covered with a 
deep blue bloom, handsome in appearance, and has 
been used in the kitchen for making pies, preserves, 
and the like, though it is rather bitter to the taste. So 
far as known, no attempts have been made to improve 
it by cultivation. 

It seems hardly fair to make a distinction between 
"Plums" and "prunes" in discussing this subject from 
the California standpoint. With the exception of the 
differences in the preparation for market, what may 
be said of the Plum applies as well to the prune ; for 
a prune is simply a Plum which dries sweet without 
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mnovlng tbe pit. In most of the Tarletiei o( Plnms 
there occurs ft termentnUoD around the pit In the pro- 
cess of dryJoB, which prevaiit* tholr being BnoceBatnllj' 
dried without its removii; these are known as "PluTue." 
The prune varieties are, however, much sweeter and 

adaptability □( drying whole. As California bas to Bnd 
distant markets tor moat ol her ImmeoBe fmlt crops, it 
follows, then, that by far the greater portion of her 
Plum areas are devoted to the production of pmncs. 
Some pitied dried PlnmH have been prepared, bnt the 
small favor with which they have been received does 
not warrant the ert™ eipanse and labor of pittloit. 
Same varieties are caaued, and marketed In that way; 
but by far the greater portion of the real Plum product 
Is marketed in the frasli (not caaued) state both in local 
and distant olEles. See Prune, 

The Plum has an eiceedingly wide range In Califor- 
nia. It Is not limited to any particular region of the 
state, but is thrifty and healthy on the immediate coasl. 
In the interior and coast valleys and well up into the 
foothills. This Is perhaps moat strikingly sbowD by 
the fact that every county In the stale, except two, per- 
haps (one being the city of San Franrlsco), contains 
Plum or prune orchards, or both. When It Is considered 
that this covere an area of nearly llJD,uoa square miles; 
eitendlng through 9)4 degrees of latitude, a fair esti- 
mate of the adaptability of thlH fruit to varying condi- 
tions of soil and climalB will be obtained. By choosing 
varieties ripening in HUCce»Hlon, the California Plum 
season may be extended from May to December. It Is 
not surprising, then, that the acreage devoted to Plums 
and prunes is one of the largest in the state, reaching a 
total of nenriy 55,000 acres, an aggregate of nearly 
(i.000,000 trees, of which about seven -eighths are prunex. 
Alameda county leads In the acreage of Plums with 
2.000 acres and Santa Clara in prunes with 8.000 acres. 
This great Industry haa developed since the discovery of 
gold. The early MIbsIdd plantings (1T6»-18'J3} included 
varieties of European Plums, a tew of which were able 
to survive aft«T the abandonmenl of the Missions in 1834 



by reproducing ttiemselvea by suckers. One variety 
found at Mixtion Santa Clara wan grown and marketed 
as the "Mission Prune ''as late aa 1870. The introduction 
of Improved Plum varieties, however, dolea back to 1851, 
when the flrst grafted fruit trees wore brought to the 
state by Seth Lewelting from Oregon, where he and his 
brother had established nurseries in 1847. Prior to this 
introduction, however, the miners were supplied with 
fruit of the native Plums, and It Is prolmble, therefore, 
that the need of Introiluced varieties o( this frail was 
not at dm felt; hence, the adapCabillly of Califoma to 
(he production of the superior imported varieties was 
not recognised until some years later. The flrnt Impor- 
Istion of prune cions from Prance by the l'. S, Patent 
Ofttce in 1854 did not reach California. It was not until 
two years later that Pierre Pcllier brought with him to 



San FranelBoo a small package of clons from the te- 
moDS prune district of Agen, In Piance. Kotwlthsland- 

Ing their long, perilous journey, the precious cuttings 
arrived In fairly good condition and were at once sent to 
Pellier's brother, Ijouis. who had already esUbllshed a 
nursery and fruit garden In the Santa Clara valley, 
upon a portion of the site of the present city of San 
JosA. From these cuttings a ntunber of trees were pro- 
duced which succeeded admirably, and eventually went 
distributed through different sections of the state, but 
principally in the Santa Clara valley, which to this day 
remains the center of the California prune industry. In 
18ft3 the Hrat California-grown and -cured prunes were 
exhibited at the SUte Fair In Sacramento; but It wu 
until 1870 that planting on a commercial scale was 
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o[ the larger growers were producing between Ave and 
six tons of cured (rnlt. Since IS8I the growth of the 
prune Industry has been marvelous, until now there are 
growers whose annual products reach hundreds of tons. 
The total output of the state was over 125,000,000 pounds 
In 1900. with many young trees not yet in bearing. In 
1888 the United States Imported 83,000,000 pounds of 
Plums and prunes. Since that time the importations 
have steadily declined until at present they are less than 
800.000 pounds. The home product, the greater part of 
which, It is safe to say, comes from Califumla, is thus 
gradually replacing the foreign-grown article. 

Considerable didlcnlty was at Brst eneonnlercd in 
the selection of the proper grafting stocks. Xaturaily 
the native species were the flrst to suggest themselves 
and were used to soma extent. But they were soon found 
to be unsatisfactory, mainly on account of their persist- 
ent habit of suckering, and dwarfing effect. The o»o- 
berry. or False Plum, has also been used: it alsodwarfa 
the trees and causes earlier ripening of the fruit. Many 
other American varieties have been tried aa grafting 
stocks, but the persistent root-cutting brought atioat by 

such heavy suckering that they have been abandoned. 
Peach, apricot and almond roots and suckers of the 
Mission Prune and Damson were used, but consider- 
able dilDculty was again encountered. The peach baa 
proved the best. The apricot and almond can only be 
u«ed in special cases, and double- working is almost 
always necessary; for, although some Plums "take" 
and grow on these slocks, the union is frequently Im- 

Eerfeot, and Instances are on record where the trei^a 
Bve broken off at the graft after reaching the bearing 
stage. The introduction of the Myrobslan or French 
cherry -plum (JVuHva cerawiftra) and its adoption as a 
grafting stock for Plums and prunes have greatly sim- 
plifled matters for the California orchardist. It does not 
sucker, and experience has shown that in California It 
succeeds in low, moist lands, In comparatively dry soils 
and in stlCT upland clay soils. It thus has become the all- 
round Plam stock In California; despite the dwarfln« 
habit attributed to It by some, it has proveil sufficiently 
free-growing in this state to suit all purpoaea, and to 
form a good foundation for full standard trees. On deep, 
mellow loam soils, specially adapted to the peach, that 
root Is still creferred for Plum stock; but many varie- 
Columhla, Yellow Egg and the Washing- 
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worked directly upon It. This Is equally true of the 
almond, which is used in loose, warm or rocky foothill 
soils, and the deep, light valley loams where some ex- 
cellent results with its use as a stock for the French and 
Fellenberg prune have been reported. The Myrobalan, 
(hen. Is used almost entirely, except In special cases ; but 
lately some murmnrlngs of dissatisfaction with Its last- 
ing qualities (supposedly from the use of cuttings) 
have been heard; so that the question of an all-satis- 
factory grafting stock for the Plum In California may 
be still considered an open one. 

There has been much discussion over the desirability 
of propagating the Myrobalan stock from cuttings or 
seeds. It Is said that the roots from a cutting. )>«- 
ing flbroua and coming from one point, eannot form 
a proper svstem for the suppori of the tree, though 
some old irchsrda worked on cutting roots are still 
thrifty. It must be admitted that the seedling gives a 
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mach more spreuling and strong aapportlug sfitein of 
roota. Tbli has coma to be geDerallr recogniEed, 
Mid TOHdlioKs are now ububII; the rule. ThiH Ib all- 
Important la California, tor there the roots of all plants 
must QecesBarily go deep for their looUture and nour- 
ishment. In fact, deep-rooting li the rule beyond all 
common eipecistion ; thug almond roots the thlck- 
nesB of one B thumb have been found at a depth of 22 
feet— one of the maoj inBtancea of the characteristic 
conditions of California agricultural practioe 

Propagation is by both buds and grafts. The usual 
practice la to bud the yoong stock In July and AuguBl, 
and then In Jaouary and February following all tliose 
which have not taken con be graftod, thus securing two 
chances. When peach or almond la used as stock, 
budding alone Is done, as these stocka have been found 
to take the ttraft poorly. The trees are not allowed to 
remain in nursery longer than ooe year after budding, 
and in many cases are set out the spring following, as 

necessity of deep and thorough prepa- 
ration of the laud before planting the 
young trees cannot be too strongly em- 
phaalEe<t ; for here the young tree 
must have every facility for getting 
its roots deeply and firmly established 
at the beginning. In order to enable it 
to withstand successfully the heat and 
drought of the long, arid summer. 
There has been much difference of 
opinion as to tbe proper distance tor 
setting the trees apart and the mode 
of laying out the orchard. In early 
days the tendency was to rather close 
planting, In aome cases as close as IS 
leet; but experience soon demonstrated 
the undeslrabllity of too close proxim- 
ity, and later plantings were made with 
wider distances, nntil from 20 to 24 
feat has come to be the rule. Tbe lay- 

dlscuasion, some asserting that the 
quincunx, beiagonal, and triangular 
systems secure better use of the land 
and allow better accfHS to plow and 
cultivator than do the planting in 1 

squares. The square system, how- 
ever, bas come to be most generally used. The style 
of tree was tbe next point of contention among the 
growers; but experience soon decided in favor of the 
low-headed tree of the vase-form, with rather more 
branches than usual. Tbe early, bigh-headed, sprawl- 
ing trees hare now practically disappeared from the 
C^lfornla orchards, notwlthstaading the strong ob- 
jections at first offered against the low trees on the 
score of Impeding easy cultivation. Tbe prejudices 
hare been overcome by the appreoiatlon of the many 
advantages of a low. "stocky" tree, and tbe introduc- 
tion of improved implements. The rule now Is to cut 
back the young trees at planting to from IS to 24 ioches. 
Until the top is formed the stems are protected, by 
whitewashing or wrapping with burlap, tram the hot 
afternoon sun. The Hrst year from 3 to S branches are 
allowed to grow from the stem, and these used to form 
the main limbs of the tree. From this time the pinn- 
ing Is done according to the usnal methods for the 
vase-form tree, with the exception perhaps that se- 
verer cutting-back Is practiced at first in order to give 
strength and stocklness to the limbs. In California 
tbe Plum is a most remarkable grower, often send- 
ing out shoots JO feet long in one aeason and prone 
to overbear ; and when anything but tbe severeBt 
Bbortenlng-ln system during the first two seasons, at 
least, Is adopted, the trees very soon break down with 
their loads of fruit. This has been emphasised again 
and aguln In some of the earlier Improperly pruned 
orchards, where even propping proved Ineffectual; tbe 
branches break at the bearing of tbe props, and when 
they do not break are so badly damaeed from sunburn 
(to which the bark Is extremely sensilive) that the tree 
is irreparably injured. After the third or fourth sea- 
son the growth of wood is much leas and usually the 
pruning operations are confined to keeping the tree in 
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shape, removal of dead or damaged branches and short- 
enlng-ln the current seaaon's growth to keep the young 
twigB In a vigorous growing condition and to prevent 
overbearing. 

One Interesting exception to the usual practice might 
be mentioned here. On some very rich, moist bottom- 
lands ot the San Joaquin valley the long, slender 
branches are not oat back; In fact, they are encouraged 
by pruning back to the crown. Tbe long, arching "canes" 
are allowed to remain until they have produced a crop 
(which they do in the second season with tbe greatest 
profusion), the ends reatlng upon tbe ground as the fruit 
gains weight. When these droop too low, they are cnt 

their places. In this way enormous crops of fruit are 
produced on these lands, where, with ordinary treatment. 

Thorough and peralslent tillage Is one of the first 
principles ot the California orchardlat, for with him 



the absence of summer rains makes the conservation 
of the winter rainfall an absolute neceBslty. Even 
in tbe summer- Irrigated districts the sol! is tilled and 

weeds allowed to rob the trees of the precious fiuld. Up 
to three years ago, practically all the prune and Plum 
crop was produced without summer Irrigation. Winter 
irrigation was often practiced and the water conaerved in 
the soil by the usual methods ot tillage. But tbe seaaonof 
1897-8 was one of the driest In the historj- of the state, 
with less than one-third of the usual amount of ralofall. 
The use ot summer Irrigatloti was in some instances the 
only salvation of the trees. The Installation of pumping 
plants and irrigation systems thereby received a great 
Impetus, nntll, to-day, many orcbuds of importance 
are thus equipped, and the use ot summer irrigation bids 
fair to remain a permanent practice, at least In the pro- 
duction of prunes. 

As yet the California Plum-grower (and this Indeed Is 
generally tnie for all deciduous fruits) has hardly felt 
the need of extensive fertiliiation. The soils ot the arid 
regions generally possess such high intrinsic fertility, 
and the tree-roots have such great depths from which 
to draw the nourishment and sustenance, that thus far 
they have been able to produce the enormous crops taken 
from the land without replenishment of the natural si ~ 
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of fertilisation Is beginning tc 



Is beginning to be felt. In a great many 

lequently, nitrogen. The extremely fina 
s been maintained has resulted In the de- 
I natural green growth and the "burning 
out ' of tbe humus, and has necessitated the call for a 
green-manure crop. This problem Is rendered more dit- 
flcnlt In California by the fact that any such crop must 
be produced during the winter months and be ready to 



1378 



PLUM 



plaw-lu with the begianing of tillage in Hareb; for no 
■ummer -growing crop enii b« altoweil In the orchard. 
The natlfir hu been under investigation at the Calltor- 
ol> Experiment Station Iqt aome years, and after man^ 
trials o( native and exotic legames. three speclex ot ' 
European lupins (C ptlaaui. Tar. raMtu$ and var. 




t.aivttilltoUtti),. 
villoaa) have been found to be the most promising. From 
numerous analyses of California soils, Professor Hil. 
gard has found them generally well supplied with lime 
and potash, with nitrogen and phosphoric acid nol over, 
abundant. It is, then, these latter which will have to be 
Bupplled flrst, and such has been the advice given to 

As mentioned above, the Plura has few serious ene- 
mies in California, and none which cannot be held in 
check by spraying and other treatment. I'pon the leaves 
the Plura aphis and the canker worm have given some 
trouble. Lately, the "peach moth" has been found at 
work on the prune trees, but not to any serious eitent. 

scale Insects; the black scale {Ltrnnium olea), apricot 
scale (It, Anntiii'teHmi, frosted scale (i. pruiniUKml 
and pernicious scale (Atpidialai pentifioiui} being the 
most frequent: all of which, however, the California 
fruit.grower has learned to keep In check, and in some 
eases even to erailicate. The crown mot-knot has also 
caused consi<1erable trouble. The cause of this disease 
has been lately demonstrated by Tourney to be a "slime 
mold" (Oi-nrfropioffu* glohnaus). Relief has been se- 
cured by cutting off the knots and painting the wounds 
with Bordeaux mixture. 
In Cnlitomla some fmit Is usually borne the third 

year; In the fourth a fairly profitable ' "" " 

the fifth from 50 to 60 pounds per ir 
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duced, which ought ta double in the sixth, and after 
that from ISO to 300 pounds Is the rule. These flgnres 
apply mostly to the prunes ; many of the Plums arc two 
or three years later In coming into full bearing. From 
2U0 to SOOpounds are oonsiilered the average at full bear- 
ing in the Santa Clara valley. In some instances COO and 
even 800 pounds have been produced, and a G-year-old 
tree at Vlsalla (Sao Joaquin valley) is credited with 
1,102 pounds of fruit in one season. 

It would be Impossible to enumerate a full list of the 
varieties actually in successful cultivation within the 
state. Such a list would probably Include every note- 
worthy variety of Domestica Plum. Many, however, 
despite excellence of quality and fiavor. are suited 
only for home. growing, or at roost for local markets, on 
account of poor shipping qualities. For this reason 
the number of varieties planted on a large scale Is 
being constantly reduced. 

Experience has demonstrated the snperlority of some 
varieties for certain climatio regions and general market 
conditions, and these have come to be reoognlied as 
standard, At the head of the list stands the Prune 
d'Agen, the originally introduced French prune, which 
has proved Itself adapted to more varying conditions 
than any other variety, and is therefore perhaps the 
most generally planted variety of trait in the state. 
For some time its Identity as the true Prench prune was 
disputed ; but from authentic samples submitted to 
them, French experts have declared It to be of the 
true d'Ente type of the Agen district, both In botanical 
characters and in sweetness and flavor. It Is. of course, 
used chiefly for curing. In the same category belong 
the Bobe de Sergeant, Imperial Eplneiise, Silver and 
Sugar— all standard drying prune varieties. The Kobe 
de Sergeant has been supposed by some to be a syno- 
nym of the Prone d'Agen, and is so considered In 
Prance; but In California It is grown as a distinct va- 
riety. The fruit is larger, usually more highly flavored, 
and has commanded higher prices In the San Francisco 
market. The tree, however, has not proved so widely 
adaptable, and is in disfavor in the coast valleys on 
account ot defective bearing; In the Interior It Is more 
satisfactory. The Silver prune (an Oregon seedling of 
Coe Ooldeo Drop) la also a defective bearer in some 
districts, and la used mostly In the preparation of 
"bleached prunes," for which it has proved quite proflt- 
able In some Instances. It Is sometimes marketed in 
the fresh state also. The Imperial Epineuse is a recently 
introduced French variety and Is fast becoming very 
popular. So far as tried It has proved very profitable, 
especially in the Santa Clara vallev, trhere many or- 
chards have been grafted over to it. The fruit Is ver^ 
large and handsome, and actual analyels ha* shown it 

than the ordinary French. It 
must be distinguished, how- 
ever, from the " Imperial," i 
rlety -^ '- 
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nearly so satisfactory. Luther 
Burbank's new Sugar prune 
I introduced two years ago) 
bases Its claims upon superior 
sweetness and flavor, together 
with fair medium slie. It has 
not yet been long enough under 
trial, however, to Justify any 
remarks regarding Its merits ss 
a commercial variety. The Ger- 
man prune, Italian (Fellenberg), 
Golden prune, Hungarian 
(Pond Seedling), and Tragedy 
rarletlcs sometimes used tor 



hipped green 






s" Plums." Of IMS. Plum lot. 

lan In perhaps tj,, mnmmj Plums hang 
the most extensively used. The on the trw nil winter. 
Italian succeeds well along the (K« page 1371.) 
coast in places liable to togs 

or sea winds, where the French is not at Us best. 
It Is valuable as a late variety, and Is said to dry 
excellentlv. as does also the Golden, an Oregon seed- 
Hug. The fruit ot the Hungarian (Pond) Is very hand- 
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■oms uid ihowy, and is rBl«d, on 

In both Ibe loetl and distant markels. The fngeilj- . 
■eedllog of the old HiBalon prune — belangs, together 
with the Clyman (a CalltDmia seedllngl, Ulant (Bur- 
bank's), Royal HaClve, Slraoa and Peocb, to the Hat of tb- 
rietles most popular for early market - eapecially for 
eastern sbipmeDl. Far canning', Coe Ooldeu Drop and 
the Imperial Onm are the most popular. The Brad- 

Jafferson, Washington, and Yellow Egg are all highly 
regarded, and planted more or leafl widely, aa they unit 
the different climatic regions. Many of the Japanese 
Plqms are represented In California orchards. The 

pioneer In this eonntrjr of this class of fruits, in the 
interior valleys it is in some disfavor on account ot Its 
failure to develop color in these sections; but wbere it 
colors well It is profltable tor shipping;, and Is highly 
regarded everywhere for domestic use; lately the Bur- 
bank and Wlckaon are largely replacing it. The Abun- 
dance and Ked June are very popular for early ship- 
ment, while the Satauma, Burbank. Normand. and 
Wickson (a Burbank hybrid) are all highly esteemed, 
especially for local market and domestic use. 

During the past ten years elaliorate Investigations ot 
the composition and food value of different fruits grovo 
In the state bave been carried on at the California 
Experiment Station. Many Interesting results have 
been obtained, tending to show the vast InHuences of 
differing soil and climatic conditions upon the character 
and quality of the crops. Herein, too, may pefhaps be 
found some eiplanation for the reason why the home- 
grown fruits have so readily displaced tbe foreign in 
the markets of our country ; for tbe analyses have 
shown that our fruits are sweeter, more nutritious and 
contain less mineral matter than the European. In the 
average sugar percentages represented in the analysis 
of the Juice, the flgures are 18 per cent to 8, IS per cent 
or about as 3 to 1 in favor of the California prune. In 
albuminoids, or Qesb-forming substance, tbe average 
percentages stand: for prunes. CalifomlaD 1,01 per 
cent, European .TS percent; forPlumn, Callfomlan 1.13 
per cent, European .40 per cent. Here It may be men- 
tioned that the California analyses bave shown the flg 
to stand highest In nutritive value, the apricot and 
Plum second, and the prune and orange about equal for 
third place. The tlgures tor soil Ingredients withdrawn 
show Ibe Cailtomla crop to contain less than the 
European, comparing as follows: European 6. :(0 pounds 
ot ash per 1,000 pounds of fruit, Callfomlan 4.86; tor a 
erqp ot 30.000 pounds, 1S9 pounds for European and 
14.1,80 for Californian. The amounts of Important soil 
Ingredients withdrawn per 1,000 lbs. in California are: 
of potash 3,1 pounds, lime .25 pound, phosphoric arid 
,9j pound and nitrogen 1.62 pounds. From these figures, 
the actual draft of the crop can be determined, and thii., 
with the knowledge of the amounts ot available plant- 
food in the soil, together with a eonnideration ot Its 
physical conditions, forms the basis ot an Intelligent 
Judgment of fertilization requirements. 

See Wiekson's "California Fruits and How to Grow 
Them.- the Reports of the California State Board of 
Horticulture, and the Reports and Bulletins of the Cali- 
fornia Experiment Station. 

Armold V, Sti 

FLim, CHIBBT. Priinut eira, 

n.UM, COCOA. OArtfxibaJaiHio 

PLm, DATE. Diotpyroi. 

PLDX, OOTEBFOB'B. See Flat 



PLUX, IIAXHALAIIE. Zucuma mammoia. 

PLmBAOO (from Latin for had; because of some 

aid Iradilionl. PlambagiHierir. LttiOWORT. About 10 
■pecles of subshraba or herbs, sometimes climbing. In- 
habiting warm countries, chiefly of Europe, Asia and 
Africa. Leaves nsually allemale and entire, various; 
flowers splcate or raeemose on the ends ot tbe branches. 
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' tube nsually  



gamopetaloua. lalverform, 

the corolla blue, violet, rose or white; calyx tubulai 
5-toothed and somewhat angled, glandular; stamens 5, 
free from the corolla-tube ; ovary attenuated at the top, 
the single style with 5 stigmas; fr. a membranaceous S- 
valved capsule. For P. Larpeiita, consult C'eraloitigma. 
Two species of shrubby Plumbagos, P. Captniii and 
P. Toita, are deservedly well known. In the middle 
and northern states they are treated as greenhouse pot- 
plants and are usually turned out to flower in summer. 
They are readily propagated by cuttings taken either In 
the fall from plants growing in the open or in the spring 
from stock plants. They require an intermediats 

A. Fit. bint orvhiU. 



I, glabrons except in the limoreaeeDc«: 



taw. Ptumbago CN»n^ (X S). 

Ivs. scattered, obiong-ovste to oblong- spatulate, nearly 
or quite obtuse, narrowed into a short petiole; racemes 
relatively short, the fls. sometimes appearing aa If uni- 
bolled: fls. aiure-blue, with a very slender tube M In. 
long and several times longer than the glandular-balry 
cylindrical calyx-tube, the corolla-lobes obovate and 
pblox-like. S.Africa. B.M.3I10. B.B.5:417. Qn.44,p. 
380; 40, p. 245; 4S, p. 344; 58. p. 20. Var. 41b*, Hort., 
has white flowers. — A wcll-linown greenhonse plant. 
Old plants turned Into the soil In late spring in a sunny 
exposure bloom profusely until frost. Plants stmck 
from tall outlioga also give good bloom the following 
summer, but younger plants usually do not bloom so 
well. Plants can be kept in a cellar during wlnti^r, or 
they may be grown under glass fur spring and summer 
bloom. It is an eicelient rafter plant. In southern 
Cslifomia It climbs trees 15 or 20 ft, bigl. if undis- 
turbed. 

ZsyUnlM, Linn. Half-cllDibing, glabrous except the 
inflorescence, which Is glandular-hairy; ivs. ovate ob- 
tuse or acute, the base of the short-winged petiole clasp- 
ing the stem; fls. white, shorter than In the above, the 
eiserted part of the tube scarcely longer than the obovate 
retuse corolla- lobes, the ealTX glandular-hairy. Tropica 
of Asia and Africa, and eaAt to Australia and Hawaii. 
B,R. 32;23.-Llttle grown now, as it la inferior to tha 
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white-Bd. fomi or P. Papeniii. Dlatlnniihed from 
that speeiea by Its shorter fls. and different lv». 

Mlllldeilt, LIdd. Tnlllng or climbing, glabrous: co- 

toIIb white vith macroniite lubes, the tube twice longer 
than the glandular-hnlry c»lyi-tnbe: Jvb. ovate -lanceo- 
late to oblong lanceolate, pointed, stalked. Trap. Amer. 
AA. Fit. red. 
rtfW, Linn. (P. joB^uIneo, Hort.)). Stem ligiaB, 
more or less cllmbicg, glabroua even in the InHoreB- 
cence: Ivs. large, ovate -elliptic, Che short petiole aome- 
what clasping: Ss. purplish red, in long racemes, the 
coroUa-lobBB little If any eiceeding the eiserted part of 
the tube, the calyx glandular-hairy. S.Asia. B.M. 230. 
-Var. eomilQsa, Hook. (P. roccinea, Salisb.), is a form 
with larger Boarlet fls. B.M. S.'iea. Qng. 1:!83. Thla is 
the form chiefl; cultivated. Like P. Cnpentii, this spe- 
cies is useful for summer bedding. Ii is also an excel- 
lent subjeot for winter blooming In pots. l, g. b. 
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rtbTt, Linn. FBAMaipjtNi. Low tree or shrub: Ivs. 
5-8 Id. long: cymes spreading: corolla-lobes broadly 
oval, longer than the tube. Mei. lo fluiaua and Ecua- 
dor; naturalised in West Indies. B.R. 10:T80 (fls. 
chiefly golden, only the tips bright rose). B.U. 219. 
AA. Fit. chietts while or yellow. 
B. Liii. tiarroie, obloiig-Unear. 

tlb4, Linn. Lts. rounded or acuminate at top, revo- 
late at msTgiu. tomentose beneath; veins rectangular- 
transverse: lis. white. W. Indies. P. hypolefiea. Gas- 
parr, is probably a color variety, with yellow flowers. 
BB, Iivs. tctdge-shaptd to lanceolalt. 

MQtilaUa, Poir. (P. acitmlnAia, Alt.). Lts. acumi- 
nate, often 1 ft. or more long, 3 in. wide, broadly lan- 
ceolate, with a long tapering ba»e: corolla-lobes oval. 
Uei. B.M. 3952 (fls. white, much fluahed from the cen- 
ter with pale yellow). P. arun,i«ala ot B.R. i:Ui.v\th 
Its narrow oblong lobes and cloNe, well-deflned golden 
center, must be a diSerent species. yf }n 

P6& (ancient Greek name for gras.< or fodder). Oi-a- 
mlHf(T. About lUO species, uattvca of temperate and 
eold regions, mostly perennial grasses of low growth. 
Several species are cult, for forage or ornament. Spike- 
lets 3-0-fld., In open panicles, empty glumes shorter 
than the fl. -glumes, awnless; fl.-glumes keeled on back, 



erved, 

UMluiilan, Ton-. Tixas Blite Grass. Culm 3-3 ft. 

high: panicle contracted, 3-8 In. long: ^pikelets H in. 

fl, -glume coplouslv webby hairy at base. A native of 
Texas, where it is a valuable (orage grass, -It propa- 
gates by rhlEomes and forms a dense sod. Recom- 
mended aa a winter pasture grass in the South, Easily 
distinguished from the other species by Its contracted 
panicle and large spikelets. 
pratjnitl. Linn. Eentuckt Bldx Gbabb. Ji'nb 



1-nerved, second 3 m 



PLinftRIA (Charles Plnmier, 1646-1706, distinguished 
French botanist; wherefore the genus should have been 
spelled Plumieria). ApocyHdcea. This includes the 
■howy tropical tree known as Franglpanl, properly P. 
rubra. Plumerioa are amongst the most fragrant of 
tropical flowers, vying in this respect with the jessa- 
mine. Cape Jasmine and tuberose. They have large, 
waxy, funnel-shaped fls. with B spreading lobes of white. 
yellow, rose-purple or combinations of the three colors. 
Choice specimens have been known to bear clusters 9 In. 
" " '6 than 20 fls. each 3S in. 



sn, ot 



which 2 kind^ at present are offered in S. Calif, and i 
in S. Fla. Thov are considerably cult. In all tropical 
lands. The word Franglpanl is supposed (o be from the 
French, (rattciipanirr, coagulated milk, referring to 
the tenacious white Juice which exudes plentifully from 
the wounded plant. All species are likely to be called 
Franglpanl. Plumerlas are essentially summer- growing 

Slants. Keep rather dry in winter. Prop, by cuttings 
I February or March, 
In general, the ivs. ore alternate, penninerved, the 

the margin : ns. In lermiual 2-3-cbotomDus cymes : 
bracts usually large uid covering the young buda but 
deciduous long before anthesls ; corolla-tube cylindrical 
throughout; atamens included, near the base of the 
tube; disk wanting or fleshy and covering the tube of 
the calyx: ovulea in many series: follicles 'i. The ape - 
eies are much confused and Imperfectly understood. 
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iten^lXH), Flower enlsnted. 



base ; culm usually 1-2 ft, high, forming a sod with its 
copious rootstocks, its long, soft radical ivs. forming on 
abundance of foliage. Native In the cooler regions of 
the northern hemisphere, —A common pasture grass 
through the middle portions ot the United States. Ita 
most Important horticultural uae is for lawna. for 
which purpose its habit and aggreasiveness are emi- 
nently adapted. 

tdflUll, Linn. BOUQH -STALKED MEAimw GbaSS- 

Resembies P. praleniit, from which it differs by hav- 
ing no creeping rootstocks, taller stems, branches of 
panicle more slender and spreading, usually only 2,Ild. 
spikelets, and lateral nerves of fl.-glume much more 
conspicuous, Native of Europe, where it is a prominent 
pasture grass, and rather sparingly cult, in this coun- 
try, where it is recommended for wet pastures. A va- 
riegated form is described. F.S. 16:1G95. 

comprtua, Linn. Known in the trade as Canasa 
Blue Gkass [though it Is probably not native to Can- 
ada) aod Emoi-isii Blue Gkass, but the latter name Is 
often applied to Fesluea pratenti^ . Di.i tin gui shed from 
P. pmtintit. which it resemblea, by its blue-green foli- 
age, distinctly flattened culms, and its short and much 
contracted panicles. Spreads by rbiiomes. N'alive of 
Europe and eitenBively naturalized In this couutry, be- 
ing found in open and rather sterile soil. — It Is of little 
value as a pasture grass except possibly on sterile Soil. 

nemorUli, Linn. Wood MEAiKin Grass. A tutted 
perennial without running rootstocks. Panicle long and 
narrow, with short branches: culmn 1-3 ft.: empty 
glumea 3-nerved, acuminate. Native of Europe and 
cooler partaof America. — It Is recommended for pasture 
or lawn in shaded si 
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PODACHIBHIUII (Qreek, meaning foot-shaped aluiM). 
Comp6aiUB. Two species of Mexican shrubby composites 
colt, chiefly for their large and fragrant Ivs. The fls. 
are sometimes hidden under the foliage. The heads are 
about 1 in. across, with white rays and yellow disk, 
about 20 or more in terminal flat-topped dusters, borne 
in winter and spring. P, paniculatum is a rare and 
costly stove plant. The distinguishing feature of Po- 
dachienium is the shape of the akene, it being con- 
tracted at the base into a 2-winged stipe suggesting the 
shape of a foot. 

Pofiachieniums may be cultivated much like Ixoras. 
They do best in a warmhouse. In the South they thrive 
in the open. They are useful for their large and sweet- 
scented foliage. Prop, by cuttings of half-ripe wood. 

paalonl&tiim, Benth. (Ferdindnda iminens, Hort* 
Zaltudnia iiminens, Hort. Cotmophj^llum eacalicefd- 
liumf C. Koch). Slightly branched, ^15 ft. high: Ivs. 
distant, long-stalked, roundish in outline, angled or 
with few, distant, shallow, wide-angled teeth, scabrous 
above, pubescent beneath. Mex., Guatemala. R.H. 
1862, p. 110. H. A. SiEBRECHT and W. M. 

POBAL'tBIA. See BapHsia, 

POBOGABPUS (Greek poua, podoa, foot, and karpoa, 
fruit; alluding to the conspicuous fleshy foot-stalks of 
most species). Including IfagHa, Prumndpitys and 
Staehyedrpua, Coniferte. Ornamental evergreen trees 
or rarely shrubs, with alternate or sometimes opposite 
and often 2-ranked sessile or short-stalked Ivs., small 
fls., the staminate catkin-like and yellow, the pistillate 
greenish and inconspicuous, and with rather small, 
berry-like fr. borne on usually much thickened fleshy 
foot -stalks of dark purple or purplish violet color. 
They are but rarely cult, in this country and only 
aiapted for the southern states and California, except 
P. a/ptna, which is the hardiest and may probably 
thrive as far north as Philadelphia, or oven farther. 
They grow best in well-drained loamy soil. In the 
North they are sometimes grown as pot-plants in green- 
houses on account of their handsome foliage; a sandy 
compost of loam and peat will suit the potted plants. 
Prop, by seeds or by cuttings of almost ripened wood 
under glass ; they are also sometimes grafted on any of 
the species which can be had in quantity. 

The genus has more than 40 species, chiefly in tropi- 
cal and subtropical mountains of S. America, W. India, 
Asia, Africa and Australia. Resinous trees, with linear 
to elliptic entire Ivs.: fls. monoecious or dioBcious, ax- 
illary or subterminai, solitary or in spikes; the stam- 
inate catkin -like, consisting of spirally disposed 2- 
called anthers; the pistillate consisting of a scale en- 
closing the ovule, with several bracts at the base, which 
become usually much thickened at maturity, and form 
a fleshy receptacle bearing at the top the globular or 
ovoid drupe- or nut-like seed : cotyledons 2. Some spe- 
cies with the fls. in spikes and the fr. without fleshy 
receptacle are referred by some botanists to Prumnop- 
Itys (Stachyoarpus). Many species are valuable tim- 
ber trees in their native countries, and the fleshy seed- 
stallcs of some are eaten. 

A. Lva, $-8 in. long, 

maerophtlla, Don. Tree, attaining 50 ft., with ascend- 
ing branches: buds and young unfolding Ivs. pinkish: 
Ivs. alternate, linear-lanceolate, sometimes fidcate, ob- 
tusish or acute, bright green and glossy and with a 
prominent midrib above, pale beneath, 9-5 in. long, 
about H in. wide: fls. dioecious, staminate ones cylin- 
dric, %-VA in. long: fr. ovoid, %-% In. long, greenish, 
bloomy, borne on a fleshy dark purplish violet recep- 
tacle. Japan. S.Z. 2:133. 

Japdnioa, Sieb. Closely allied to the preceding and 
probably a variety of it. Of lower growth: buds whit- 
ish, young Ivs. greenish: Ivs. linear-lanceolate, acute, 
4-S in. long: fls. and fr. unknown. Cult, in Japan. 
— Sometimes Cfphalotaxua peduneulafaf var. faatigiata 
is cult, under this name. 

AA. Lva. %-l% in. long 

nnblg^na, Lindl. Tree or shrub in cultivation : Ivs. 
spreading, crowded, linear-lanceolate, acute and mucro- 



nate, pungent, somewhat revolute at the margins, dark 
green and with a prominent midrib above, with 2 white 
bands beneath, 1-1^ in. long: fls. dioecious, the stami- 
nate clustered, H-1 in< long: fr. ovoid, % in. long, on 
a fleshy receptacle, very short-stalked. Chile. P.F.G. 
2^62. G.C. III. 10:171. 

alpina, R. Br. Shrub or small tree, attaining 15 ft., 
with spreading branches : Ivs. indistinctly 2-ranked, 
linear to linear-oblong, obtuse, mucronulate, dark green, 
grooved or flat above, pale green beneath, %-% in. long: 
fls. dioecious, the staminate solitary or clustered, about 
% in. long: fr. small, on a fleshy receptacle. Australia. 

P. Andina^ Poepp. (Prumnopitys elesans, Phil. Stachjcar- 
pus Andina, Van Tiegh.). Tree, attaimns 20 ft., with upright 
or somewhat spreadiug branches : Ivs. indistinctly 2-mnked, 
linear, dark green above, slightly glaucous beneath. K-1)^ in. 
long: fls. in spikes; receptacle not fleshy. C\i\\e.— P. Bidwilli, 
Hoibr.— P. Totara.— P. Chilina, Rich. (P. saligna, Don). Tree, 
attaining 60 ft., allied to P. maerophylla: Ivs. Unear-lanoeolate, 
acute, slightly falcate, 3-4^ in. long: staminate fls. clustered, 
about 1 in. long. Chile. Peru.— P. Chinh^aUy Wall. (P. maero- 
phylla, var. Maki, Sieb. & Zucc.). Closely allied to P. maero- 
phylla, but a lower tree or sometimes shrub, with somewhat 
spreading branches: Ivs. shorter, 1%-S}4 in. long: staminate 
fls. shorter. China; cult, in Japan. S.Z. 2:134. R.H. 1848:41. 
—P. corideaa^ Rich. Tree, attaining 50 ft., with spreading 
branches; allied to P. maerophylla: Ivs. lanceolate, acuminate, 
2-4 in. long: fr. ovoid. Jamaica. Sometimes Cephalotaxus 
drupaoea is cult, under this name. — P. elongiUa, L'U6rit. 
Tree, attaining 70 ft., with whorled spreading branches; allied 
to P. maerophylla : Ivs. linear-lanceolate, acute, about 2 in. 
long: staminate fls. solitary or clustered, about % in. long: fr. 
globose, Ml in. across. S. Africa.— P. Jamaidrma, Uort.— P. 
Purdieana. — P. Koraidna^ Sieb. ~ Cephalotaxus pednnculata, 
var. fastigiata.— P. NagHa, R. Br. (Nageia Japonica, GiBrtn.). 
Tree, attaining 00 ft., with spreading, sometimes pendulous 
branches: Ivs. mostbr opposite, ovate to oblong-lanceolate, 
short-acuminate. 2-3>^ In. long, bright green and glossy: fr.^ 
in. across, subglobose. Japan. S.Z. 2:135.— P. nmi/dZia, Don 
(P. maerophylla, Wall., not Don). Tree, allied to P. maero- 
phylla, with whorled spreading branches: Ivs. lanceolate, acu- 
minate, dark green above, slightly glaucous beneath, 4-8 in. 
long: staminate fls. solitary. 1 in. or more long. Himalayas. 
B.M. 4655. F.S. 8:768.— P. Piirdiedna, Hook. Tree, to 120 ft., 
with whorled horizontal branches: allied to P. maerophylla: 
Ivs. oblanoeolate, obtuse, mucronulate, bright green, 2-5 in. 
long, % in. wide. Jamaica.— P. adligna, Don— P. ChiUna.— P. 
apiedta, R. Br. (Prumnopitys spicata, Mast.). Tree, attaining 
80 ft.: Ivs. 2-ranked. linear, obtusish, sessile, K~^ in. long: fls. 
in spikes; receptacle not thickened. New Zealand.— P. tooriM- 
/ia, Kunth. (Prumnopitys taxifolia, Maat.). Tree, attaining 60 
ft., with spreading branches: Ivs. 2-ranked, linear, acute or ob- 
tuse, abruptly narrowed into a short petiole: fls. in spikes: no 
thickened receptacle. Peru. Columbia. — P. Totdra, Don. Tree, 
attaining 00 ft. with spreading branches: allied to P. alpina: 
Ivs. linear, acute or acuminate, H~l)^ in. long. New Zealana. 

Alfred Rehdbb. 

P0D6L£PI8 (Greek, foot and aeale; referring to the 
unusual fact that the involucral scales have a foot- 
stalk or claw). Compdaitca. About 16 species of Aus- 
tralian herbs with yellow, pink or purple rays, a few of 
which are cult, as half-hardy annuals, gprowing 6-12 in. 
high and bearing fls. which are chiefly interesting as 
representing an intermediate stage between the common 
type of composite with showy rays and the "ever- 
lasting flowers," like Helichrysum, in which the rays are 
aTllurted and the showy parts are the stiff involucral 
scales. In Podolepis the involucral scales are generally 
colored, but are tbin and nearly transparent, and over- 
lap one another instead of standing out like petals. 
The genus belongs to an unfamiliar group of composites 
from Australia and the Cape. 

The following species are annuals with linear or lan- 
ceolate Ivs. and hemispherical involucres }i-% in. in 
diameter. They need a porous soil with full exposure 
to the sun, and they also do well In pots. See An- 
nuala, 

A. Color of ray a yellow. 

B. Involucral bracta acute. 

eanteoong, A. Cunn. {P. affinia^ Sond. ). Rarely much 
exceeding 1 ft.: involucral bracts slightly or not at all 
rugose; claws with broad pcarious margins: rays 3-4- 
lobed, slightly longer than the disk-fls. 

BB. Involucral hracta acuminate. 

ariltilta, Benth. {P. chryadntha, Endl.). Often ex- 
ceeding 1 ft. : involucral bracts not rugose, usually end- 
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iDg In a ligli) point or awn, the claws of the Inner ones 
narrow and glandular: raya longer tbon the iHsk-lls.. 
3-«-labed. R.H. 1B5T, p. 263. 

AA. Color of rayi purpit or lilac. 
SrieUll, Grab. Often exceeding 1 ft.: involucAl 

2-iobed, hi in. ionij: pBppua not thickened upwards. B. 
H. 3904 (diBk-Hs. mostly purple, some yellow). 

W. M. 

PODOPHtLLm ( from Toumefort's anapodophgllum , 
duck' 9- toot-leaf; from a fancied resemblance la the foli- 
age). Btrbtridicea. Mat Appl*. Mandraki. Nearly 
every American Imy knows of a colony of Mandrakes anil 
bss eaten May Apples. The "apple* "are yellowish, egg- 
shaped fruits about 2 in. long, and have a rather mawk- 
ish lasle. Tha leaves are very distinct, being shaped 
like a round shield with 5-T lobes. Mandrakes have two 
kinds of IvB.. the big solitary ones, and the smsller ones 
In pairs. The large centrally peltate leaves have no 
flower underneath. The flowera are nodding white vai- 
like cupa which spring from the fork of the stem. They 
hare a rather unpleasant amell. Ther^ is awhlte butter- 
fly which comes at nightfall and probably pollinatea the 
May Apples. One sometimes finds Mandrake hloseoms 
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sonous. " Extract of Podophyllum is 
stsrea. Mandrakes are common in rich woods and copaes 
throughoutthe eastern United States. A colony of them 
Is most desirable for a wild garden. They are offered by 
several dealern in hardy herbaceoua perennials. They 
are of easy culture, requiring deep, rich soil and partial 
shade. They are useful only for spring effects, how- 
ever, as the foliage dies down by midsummer or before. 
Later- growing vigorous perennials, aa Polggonalum 
giaanltunt. may he associated with a planting of Man- 
drake, to occupy the ground in the later part of the 

some prefer a peaty noil for It. Prop, by division or 
by seed. What we call the Mandrake la not tbe Man- 
drake of Old World history and romance, for which sec 



Podophyllum Is a genus of four speclea, 
can, one Himalayan and two from China 
ennlal herbs: sepals 6, petal-like; petals 
as many or twice as many as the petals; 
pistil i (rarely several): berry with 
many seeds, which are inclosed In 

A. Fnili yilloii-iili. 
paltitnm, Linn. Hay Apfli. Man- 
DKAKK. Pig. 837, Vol. II. Height l-ij< 
ft.: Iva. dark green, nearly 1 ft. across, 
li-7-lobed, each lobe 2-cleft: fls. about 2 
in. across. Also called Wild Lemon and 
Hog Apple. B.M. 1819. Gn. 21, p. IL'7. 
n. 131. B.B.2:9?. Nature'^ Garden 18G. 
— Blooms in April and fruits In May. 



EmMl, Wall. Lvs. 
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II. lH:34l.-The foliage is a Bno broni; 

F. W. BakcijiV and W. M. 

FOSOaTlUHA (Greek words referrim 
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PO0ON[A 

proximate to tbe anthers. See Chapman's Flora of tbe 
soathera U. S, and Oray's Syn. Flora of N. Amer. 

puMlonu. Ell. Lvs. opposite, linear- lanceolate, nearly 
sessile ; peduncles terminal and aiillary, Dmbellalely 
Beveral-nd. The only species. -Adv. by GlUett In 1881, 
but presumably not hardy north. 

FOOOHIA (Greek, biard ; alluding to bearded label- 
lum). OrehidActa. A genus of hardy terrestrial or- 
chids: mostly small, perennial herbs, with erect alender 
stems: lis. solitary or in racemes; sepals and petal* 
free, erect or ascending; latwllum sessile, with broad 
base, spurlesH, with longitudinal ridges. Pogonias am 
delicate plants requiring care in planting. The wood- 
land species should have rich leaf-mold, with deep 
shade; the awamp species require peal orauitable light, 
rich Boit, moiat yet not wet. All the species are prefer- 
ably planted in spring. 

A. Stpali and petnli nearly ejiiui in Itnglli. 
B. Lip rrtlltd. 

ophioKloiHldet. Ker. stem g-15 in. high, slender, 
1-3-lvd.: IvB. 1-3 in. long, lanceolate Oi ovate: lis. soli- 
tary or In pairs, fragrant, pale rose, subtended by a fo- 
liaceous bract. June, July. In meadows and swamps, 
U.S. and Japan. B.R. 2:U8. G.P. 10:485. V. 2:'269; 
11:229. -This seema to be the only species that can be 
grown with success. It thrives In wet moss in boxes of 
sphagnum. Usually it la better to transplant from the 
wild each year than to attempt to propagate the plants. 
Sometimes they can be colonised Id wet meadows. 
BB. Lip not erttUd. 

ptndnl*. Lindl. Root tuberous, sometimes clustered: 
stem 3-S in. bigb, bearing 2-8 small ovate Ivs. and 1-7 
pale purple lis. Aug., Kept. Rich woods, Canada to 
Fla. and west. B.R. 11:908. B.B. 1:467. 

AA. Stpalt longir than tit pelaU. 
C. Stem bearing tingle leaf. 

diTariufcU, B. Br. Stem 1-2 ft. high, slender, bearing 
a soliUry fl.: (1. 1 In. long; sepals dark; petals flesh- 
colored; lip aa long aa petals, greenish, veined with 
purple. July. Swampa, N. J.to Fla. B.B. 1:468. 
cc. Sttm bearing vhorl of fci. at Ike lop. 

TntieiUita. Xutt. Stem 8-15 In. high, bearing whori 
of Ti obuvate sessile Ivs. at Its summit; B. solitary, ter- 
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minal; sep&ls IH-S to. long, linear, dkrk parple: petolx 

nrarif I In. loofc, liae&r. May. June. Moist, rich, 
Hbuleil poFiillODB, Ont. to Wla. and Fit,. B.B. 1;W8. 
HifNBion Hassbldkino and P, W. Barcl&v. 



very ahowy, orange or sra 
cemee, not papilFouBceoui 
eroded or even fimbriate 01 
and free ud eiaert«d : fr. long and Sat. Tb ere are 2 or 
3 species of Poloclana, all native to tbe oriental trop- 
ics. The genus has been conrounded with Cffisalpinia, 
but the calyx-segments are valvaie, vbereas tbey are 
strongly Imbricate (or overlappfng) in Cvsalpinla. 
The P. pulchtrrima, known as Barbadoes Pride and 
Blrd-of-Paradlse Flower, Is Caialpinia piitclnrrima. 
P. Gillitaii I9 C. Oillietii. P. rlata, Linn., native to 
India, Arabia and tropical Africa, la planted In the Old 
World, but la not In the American trade. It reachea a 
height of 20-30 ft., with the petals scarcely exsert«d 
beyond tbe calyx. 

rtKia, BoJ. Figs. 1B62. 1S63. Rdtal Poihciaha. 
PsacoCK Fu>wEK. Plouboyant. Rapid-growing tree, 
reaching 20-40 ft., and making a wide- spreading pie- 
turesque top : Ivs. 1-2 ft. long, with 10-20 pairs of pln- 
nn, each pinna with numerous oral leaQets; Ss. 3-4 In. 
across, bright scarlet (upper petal striped with yellow 
and more caneate), tbe obovato petals very prominently 
clawed (or narrow below): pod 6 in. 10 2 ft. long, Mada- 
gascar. B.M- 2S84. — Kow a popular tree In froatlesa 
countries, as in S. Fla., S- Calif., Bermuda, and the 
West Indian Islands. It Is decldaous. One of the most 
striking of tropicBl trees. Sometimes seennnder glais in 
the North. Caialpinia piilcherriina is often confounded 
with It; but that plant is a shrub or at most only a 
■mall tree, with strongly overlapping calyi- segments In 
the bud, smaller fla., and very long-eiserted atamens. 
L. H. B- 

POIHSITTIA. Xuphorbia puleJiirrima. Annnal F. 
U B. hilirophylla. 



FOIBEA is a catalogue ei 



<r for Polvrea. 



i(X Ml. 

POOOBTtHOH (CIreek, beardtd tiatntn). Labidta. 
This Includes the plant which prodaces the well'known 
perfumea called Patchouli, or In India Pucba-pat. Pat- 
chouli has a peculiar, dry moldy smell and Is one of 
tbe commonest perfumes In India. In the forties Its 
presence was coniidered the sure teat of a genuine In- 
dian ahawl. but the French manufacturers of imitation 
Indian shawls imported the perfume In the fifties. 
Patoboull is no longer fashionable. Fuller accounts 
o( It will be found In the "Cultural Industries of Queens- 
land," V. S;247 and Un. 27, p. 447. The plant haa no 
ornamental value. Live plants were introduced Into 
America by Pranceachl, of Santa Barbara, and were 
offered In 1900 in tbe Eant. 

Pogostemon la a genuH of nlmut 30 species, 24of which 
are distinguished in Flora of Britlah India 4:6:11. Herbs 
or Kubshmba: Iva. oppoxlte, rarely In 3's: fla. small, 
in Molitary or panlcled apikea formed of many dense 
whorls; calyx subequally {-.V toothed ; corolla-tube ex- 
serted or included; limb aub-3-lipped ; lobea 4, lower 
usually longest; stamens 4. exserted. stralicht or deell- 
nate; fllamenta usually bearded; anther cells confluent. 

Haynaluiii*. Benih, (P. Patehoilg. Pellet). P*t- 
CHoru Plant. Herb, 2-3 ft. high: Its. loog-stalked, 
ovate, acute, arumlnate or obniae, crenate, simply or 
doubly toothed: spikes terminal and axillary, forming 
a panicled innoreacence: whorls usually separate, form- 
ing Interrupted spikes : fla. whitish, tinged purple. 
India. 

FOIFOIAHA (M. de Poind, governor of the Antilles 
In the seventeenth renturyj. Ltgiimin6i(r. Small. 
mostly broad-topped unarmed trees, with large end 
graceftll bipinnate Ivs. with numerous small Ifla. and 
with no aUpels and inconsplcuons stipnies: fls. very 



FOIflOIT BESBT, Ceitrum. P. Dtwood, RAni vtnt- 
nata. P. Eldar, AAui irntmala. P. Hemlock, Conium 
macu/afum. P. I*j, ifAui Toxicodendron. P. Oftk, B. 
ToxicodeHdrDH. P. SuMO, JtAm renenata. 

poisonous PLAVTB. Very few plants am poisonous 

to the Much. The only ones In the nortbeastom states 
are Poison Ivy and Poison Sumac, The former la a root- 
elimblng vine (A. Toxirodindron) with temate leaves 
(Fig. 1S64), and the latter is a tree-like bush (Hhut 
venrna/a] with pinnate leaves and entire leaflets {Fig. 
1S6S). Polaon Ivy Is aometlraes confounded wltb Vlr- 




IWt. Leal of Polaan Ivy (X K). 
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muiy remedies for poisanlug by Poison Ivy. One o( 
thi) b?*t Is sn ^cabulic solution of sugnr of lead. Ex- 
tract of Kriudellft (sold M drug-store>i| U sometimes 
used. M>Dy plants, even mmoiiBst the oommon gar- 
den species, kre poisonous when eMen, but it does not 



Poisononi Piknts of the U. S.." Fsrmera' 
Boll. 8G, U. 8. Dept. AKrie.; and Bull. 20, DIt. oI 

POtVBBA{N. Polvre. 1719-1786: Intendant of Mauri- 
Hub). Combrelicea. This includes a South Afriesn 
■hrab with orange-red fls. cult. In S. Fla. The genui la 
raterted by Benlham and Hooker to Corabretum, a lame 
KBDUS eoDtalninj; some handBOme plants that are little 
known. Poivrea differs from the other CombretnniB 
gbieBy in the convolute cotyledons. Generie characters 
of Polvrea(trom Flora Capensla): calyi 5-lobed ; petals 
6; stamens 10, protruded: ovary 2-3-OTuled: fr. oval or 
oblonit or Swinged; seed solitary, pendulous. 6-angIed. 
Mostly clImbinR shrubs: lv». opposite or alternate, en- 
tire: spikes axillary and terminal. 

braatedsa,Hochat. Unarmed shrub 8-t0(t. high: Ivs. 
opposite or In 3'n, 234-3 i 1-1 H in. : peUls clawed, red- 
dish, 4l!naB Iouk: fr.ovalpindiBtlactlya-angled. Called 
"Hlccup-nnt" in Cape Colony. 

POKES PL&HT. Knipliona. 

POKEWEES. See Phgtolaeea. 

FOLEMOHIim (ancient name, probably not from 
Greek polemot, war, but ratiier the philosapher Pole- 

innn|. Polemontieea. This Includes the Jacob's Lad- 

DKB, F. cigrultum, an old-fashioned Inhabitant 

eottage gardens, which owes Its popul 

regular manner In which the numerc 

arranged on the long leaves. It Is a 

bardy perennial herb, growing 1-3 ft. 

high and bearing 5-lobed, hell-shaped 

fls. of blue or white, and about an Inch 

aeroiB. Probably the fli ' '"" 



POLEMONIUM 

dwarf, usually viscid, often with a creeping rbisoms 
which Is thick or alender; ivs. alternate, pinnatlsect: 
Hb. blue, violet, white or yellowlah: calyx Increasing 
after antheais; corolla shortly tunnel-shaped, broadly 
bell-shaped or subrotatei lobes obovate: ovules 2-12; 
-"-"'- S-valved. Closely allied to Oilia and distin- 
by the decliaate alamens and the SlamcDt* 
jpendaged at the base. 

A. Color of fll. blue or tchilt. 
B. Corolla-t«be longer lAan label: inftor- 



KnUrtom, Gray. Sticky, smellingof mask, 
9-18 In. high, from a tufted rootstockr Ifts. 
very email and aocron-ded as to seem whorled: 
Bs. honey -scented, deep blue, H-1 In. long; 
corolla narrowly funnel-shaped ; fllamenta 
naked or nearly ao and not dilated at base. 
Rookies and Sierras. On. 10:48. G. C. II. 
24:12: in. 27:237. -Intermediate between 
ilum and Gilla. 



bftmlla.Wllld. (P.jricAanljionii. Grab.). Low, slender 
plant from somewhat creeping rootstocks: Itis. 15-21, 
2-6 tinea long: Ss. bell-shaped, blue or purplish. July, 
Aug. Arctic regions. B.U. 2800 (yellow eye). G.C. 11. 
19:793. B.B. ]R:1304 (small fls., white eye). -It has 
the odor of ripened grapea. 

Var. polohtllnm, Gray. Differs In having smaller fls. 
ranging from violet and lavender to nearly white and Id 
the viicid pubescence, which la minute. Arctic coast. 
P. putchirrimMni , Hook., B.M. 2979. is a more vlecid, 
diffuse and smaller-fld. form with narrower corolla-lobea. 

CC. Planta with lUnder roalalocki or rood; Itti. larger. 
D. Hiight 1~S ft.: in>. nuBierom. 
E. Btrbage icareely if al all ecented. 
OBiUenm, Linn. Jacob's Ladder. Chaiutt. Fig. 
1867. Height 1-3 ft.: Ifta. 9-20 lines long: fls. blue, 
numerous in a thyrse, 1 In. or leas across; Biyle e»- 
BSrted. May.June. Wet or moist ground, N. Asia, En., 
N. Amer. Var. Uboin, Hort. (P. dlbum, Hort. Bridge- 
man), with white fls.. is almost as 
popular as the type, — A form with va- 
riegated Ivs. Is said to be more ron- 
slant and decided In the north of Eng- 
land than in the aonlh. 



,plan 



11 gar- 



deners as P. Bichardionii, which is 
form of P. humilt that has doubled or 
trebled In aiie In colt. A fine speci- 
men of P. Bichardionii may have a 
terminal olnster 6>i In. aoroas and 5 
in. deep, with 24 Ba. each I'hi in. 
across. P. con/erfvm differs from all 
others In the great density of its in- 
florescence, and by connolssenrs in 
alpine plants may be regarded a> 
the finest of the genua. Most of the 
yellow -lid. forms are disappointing. 
Polemoninms are of eaey culture in 
any deep, rich, loamy soli. P. rirru- 
Itum and P. replini do well In pnrlly 
shaded places not too dry. Tbey are 
easily ralaed fmra fall-sown Bced. 
Also prop, by division. Tlicy are Im- 
patient of soil on the leaves, as Is 
likely to occur during rain. Flowers of P. liichard- 
(Oitit are fragrant and Sue for cutting. 

Polemonluin Is a genus o( about 10 species of herbs 
natives of the north temperate zone and the mountains 
of Mexico and Chile. Perennials, rarely annuals, tall or 




loUoilHimiim, Gi 

leafier, with broad 
Pis. commonly wl 
Rocky •' "  



style not eiserled. 

lored, rarely violet. 

Cult. In 1890 by VIok, but perhaps never 



POIXMOKIUU 

DD. Eeignt 1 ft. or ItMti ItU. ftvur, S-IS. 

rtptkOl, L<DB. Slender, weak and dlffme bat neTtr 
eraepingi lolUge not vliield or glaadul«r: fla. light 
bine, Hin. aeroM, In > lort ot loose puiicla. Open 
woods, N. y. toAl«.,we«ttoMo. »nU Minn. Apr.,M«7. 
B.M. 1887. -S«ld to be an easy prey to snaiU, oipeolaUj 
In winter, wben they attack tbe rootstooks. 

Var. Hliiial>7k»un, Baker (P. grandiflbmm, Hort., 
not Bentb. i>.ciirttletim, vvr. orandi/tirum, J. W. Han- 
ningi, Fl«. IK In, acrose, llUc-blue or darker, the 
ronnded lobes nearly H In. across; calyx and axis of 
panicle very balr;. Hlmalnf as, Described in Q.C. 111. 
I :766. 

*i. Color or fit. yiUowitk or tletk color. 
B. FU. talmon or flttti color. 

ainesm, Qray. Ratber stout, 1-2 ft, higb; Ifta. 6-15, 
often IS In. long: fls. fading to purplish, I-IK in. 
aeroM. Honntaln woods, Callf.-Offered by Pllklngton. 
Oregon, 1892, bnl prababl; not in colt. now. Closely 
allied to P. nplani. 

8B. FU. yellotcitti. 

pnoUUnun, Wati. Height 1-2 ft.: ICts. 16-24, about 
I in. long: Ha. tubular, the tube l-l?i In. long, moch 
longer than the lobee. Mei.-The color ia said to be 
a good clear yellow, tinged red outside, but they are 

B'obably only creamHiolored at best. Offered by J. W. 
annlng in 1892, bnt mbBequanily dropped. 

F. W. Barolat and W. M. 

POUAMTHBB (name dlsouased below), .^marvl- 
liddeta. TuBKBOBK. Every one knowa the waxy white 
Tuberose, a single flower of wblcb will scent a whole 
house. It belongs to a genus of one, or at least ot verr 
taw, species. It is placed In the sub-family of which 
tbe Century Plant (Agave) Is tbe type, bnt diflen lu 
not having thick, fleshy spiny leaves. From lis near- 
est allies {Prochnyantbea, Besobornerla, Duryanthes) 
it Is dlstln^ished aa follows: perianth white; tnbe 
Inug, narrowly funnel-shaped, curved; aegmenta short, 
anbequalj stamens aOlEed at tbe middle of the tube, 
not eiserted: ovary 3- eel led, free at apex: atigmaa 3, 
ovate, falcate: tr. crowned by the porslaleat perianth; 
aeeilaflat. Baker. Amarylllden, 1888. 

The name Polianthes waa given to the Tuberose by 
LlDUBUs Id 1753 In his Species PI anumm, which la dsd- 
ally taken aa tbe beginning of nomenclati.ro. Unfor- 
tunately be wrote "Polyantbea" In an earlier work, 
publlabed in 1T3T. Thia waa probably  slip of the 
pen. Many writers have changed the spelling to Polyan- 
thus, supposing that Unnieas bad in mind tbe idea of 
■many -flowered,' from poIgM and antMo*. Others have 
supposed he derived It from polii, a city. It seems 
probable, howevei - " -■ . ^ . 

that Linn ■---■ 

which U . ..... 

are the other derivations. Consult Poly ant A ui forotber 
meanings of the word Polyanthus, 

The name "Tuberoae " Is derived from fuberota, this 
plant being the tuberous hyaainlhaadlAtlngnlsbed from 
tbe bnlbona hyacinth. Tbe name therefore la tuber-oil. 
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deserted it, at least In America. Nevertheleas 6,000,000 
bulbs a year are nnir grown In America, and a fifth o( 
them (1,200,000) are need In this country. The Tnber- 
oae ia more popular than ever In Europe. It w 

be a standard florlata' f '" •■- ' 

whatever fashion may d 



tnbeitia, Linn. Tttbbbohi. 
stock tuberous; basal tvs.e-S t 
long, Bpo(l«d red -brown on back ; stem 2- 
S-12 reduced Ivs.: fls. 1K-2S in. lonK.b 
a lax spike; segments K-% In. long. Mexico. B.M. 1817. 
B.K- 1 :6a. R.H. 1882, p. 429. F. 1881, p. 27. Gn. *7, 



Pigs, 1868, 1869. Root- 
's tt. b'igb, with 






KSS 



' BanrHl In BUnc'i cai 






Martins' name li not accounted for bv B 

bnlh:»fnil-:?K(t'^ll^:"v<.lan<wlaMorobr.vate-!sn««lite'! 

spike, ETeenlnh jcllnw, spotted purple. It Is prDbable that /'. 
tmaoilata ot Von UanltiH belonts to uiothpr jipnus. y^ m 

There are only two objections to the Tuberoae: its 
odor li too powerful for many people, and, like the 
callallly.lt has funereal H!»ocla11ona. Hence fashlonbaa 



', for the people love It, 



TubtivMi in Ikt Eonte 0anl«i.— Although everj 
florist baa Tnberosea and they are cheaper now than 
ever, thousands ot people like to have a Tuberoae grow- 
ing In thelrown garden. The bulbs are best procured 
in spring and planted outdoora after all danger of frost 
Is over. The common tall-growing doable sort is pre- 
ferred tor this purpose, lar^ly because tbe fls. open 
better daring the uofavorabie dry weather which we 
often have in October. Cover the balb abont an Inrh 
with fine, light soil. A bulb planted out June 1 will 
bloom In, late summer or tall. Before frost comes Wke 
up the bnlba and store them over winter in a rather 
warm (50° P.), dry place where no froit wilt touch tb em. 
If kept moist and cool during winter tbe bulbs are likely 
to rot at the center. Sound tubers will aJwaya be green 
at top or show some sign of life at tbe growing point. 
The others are not worth planting. In the tar North 
where the season la short. Tuberose bnlba may be 
started Indoors abont the middle ot May, the tubers 
being placed on a layer of damp moss. 

Biilorieal Skilch.—Tht, first date ot interest In the 
hlalory of a garden favorite la usually the time wben 
lire plants flrst reached European gardens and showed 
signs of popularity. The Tuberose reached Europe some 
time before Ivi'iQ. Though a native of Mexico, It csme 
to Europe from India and, like many other Iroplral 
American plants ot high Importance, it was long Bup- 

?Dsed to be native to the Orient. Thus as late as 1629 
arklnaon calls it Byatintltu^ fndieui. Tbe plant was 
brongbt to Europe by a Catholic prlexl. and tbe priests 
refused all applications for bulbs until I5H. The flrst 
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doublB'flawered form wbb aecured (rom >eed about ITSO- 
1790 b; one de la Coar of Lefden, Halluid, wbo for 
tauif je*rB daatroTsd all his surplus bulbs in order lo 
tra Ibe sole poaaeasor of the double-floirerod Tuberose. 

The Tuberoae reached the lenich of Ita tame abeut 
ISTO, while tbe equallj waijr Camellia and the formal 
Dahlia were still fiablonable. In 1SC5 Ptter Uenderaon 
■old 11.500 worib of Tuberoiea from a glasshouse 
lOilDO ft. Wm. Scott, of Batfalo, wrltea that he can 
remember irbeu it was as much trouble to procure a 
doECQ Tuberoae bulbs " as It would be now to set a younK 
kangaroo from Tasraaoia.- "Twentyflve y«rs ago,- 
he continues, "the Tuberose was a Bower of the Brat 
Importance, but how are tho mighty (alien!" 

Id recent times the grealeBl improTemenlin the To lier- 
ose is represented by the Pearl, a dwarf variety which 
orlfdnated with John Henderson, of Flushing, L.. 1., 
in 1865. It wan inlrodoced hy Peter Henderaon in 18fi7. 
Being a foot ahorter Ihui the common double t;pe, il is 
tbe iMSt form for Kreenhouse culture; also the Us. are 
more numerous and nearly twice the site. 

Tuberott Cullure by NorDtrm f loritii.-Tuberosrs 
•re ehlefl]' grown by American florists tor summer and 
fall bloom. It is a rery difficult operation to force 
Tuberoses so as to blootn from January to March, but 
they can be forced with comparative ease to bloom from 
April to June. Also flowers ma; readily be secured (or 
Norember and Deceml>er by 
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batch should not be planted until llie middle of Sep- 
tember. Tbis will proiluce December bloom. 

For summer blooming in tbe open ground, the form 
known as the " Tall Double " la the moat to be preferml. 
In this variety, tbe flowers open better and are a clearer 
and purer white than Ihoae of the Pearl. The Albino ia 
a single while Tnberose blooming in July and August. 
It is a very floriferous variety, with flowers that lack 
the brown or stained tint of some of the older forms. 
The odor is less powerful, and therefore more pleasant, 
than that of the ordinary Tuberose. 

Taberot* Culture in jSurope.-In Europe there la 
demand tor Tulwroses the year round. The Natal-grown 

bulbs do not reach Europe until December or even Jan- 
uary. Tbe tormer are forced, and tbe latter retarded. 
In an excellent review of Tulierose culture in (jn. 
17:330, "Southron" Bays: "No manure is needed in Ibe 
soli, otherwise It will tend to proiluce a auperabundant 
leaf-growth; bnl roannre water will, i( given after the 
spikes are fairly atarled, greatly assist the bulba in de- 
veloping the flowers. In private gardens tbe one great 
trouble oftentimes Is that o( red spider." • • • "The 
Tnlieraae makea one of the prettii'at buttonhole bou- 
quets Imaginable," • •  "Where many suckers appear 
around the crown-growth, It is a good plan to tbin tbeni 
out, otherwise tbe dower-spike will be weakened. Per- 
sonally, I have had a preference for growing tbe Tuber- 
ose in the long pols, oftentimes termed hyacinth pots; 
these take less room and are quite large enoogh." 

Peteb Hendekbon & Co. 

Comnttrtiai Produclion of Tuberote Bulbi. — TMberoae 

bulbs were formerly grown eitensively (or commercial 

purpoaei in Italy, and are grown in a small way at the 

present time in South Africa, though tbe African bulba 

the bulbs ripen and are shipped in midsummer and a 
great number fall to bloom. Noneof the foreign-grown 
bulbs are imported Into tbe United States and, owinit la 
the superiority o( the American -grown Tube] 
the low price at which they are produeed, they hi 
" i Italian-grown bulbs out ot thi 



s after New Years, 
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exported. Practically the entire product of this country 
la grown in a limited area in the southeastern part ot 
tbe «ute of North Carolina. 

Tiil>erose bulb culture In the Bonthern states was flrst 
attempted by F. A. Newbury in Duplin county. N. C, 
in 18GS. Beginning with a doxen bulbs, he propagated 
stock until, in 1888, the yield was about 1,000,000 bulbs. 
During these years the crop was cultivated entirely by 
hand and consequently wbh very expensive. The prices 
received at flrst were 940 per 1.000, but since tben 

until. In 1888, bulbs were selling at e6 to »8 per 1,000. 
In 1888 H. E. Newbury, a brother, bought out tba 
liusiness, and he and J. F. Croom, another grower 
who had propagated considerable stock, extended the 
business very greallr. Introducing less expensive meth- 
ods of cullivatioo. ' By use of tbe horse-plow they 
were enabled to greatly reduce the selling price and 
stimulate deiiiaod (nr bulbs, so tbat tbe crop of 1900. 
within a radius of 20 miles of one point | Magnolia, N., 
C. I, amounted to 0,000,000 bulbs, selling at wholesale in 
car-loud lots at KI.SO per 1,OOD. This yield is secured 
from over 300 seres. 

The soli in the section around Magnolia, which seems 
BO especially adapted to tbe culture of Tube 



licht, I 



with a 



I. dry place until the middle of A 



arying from 2 to 8 ft., with the bottom lands 

seasons the bulbs thrive best on the uplands, and 
in dry seasons best on the dark moist bottoms, though 
Ihey withstand equally well a great deal o( wet or 
drought. 

Tbe crop is set In April, after the soil has been 
thoroughly pulverised. It Is tben laid oft in rows or 
furrows 22 in. apart; into these la sowed fertiliser at 
ilie rate of GOO lbs. to tbe acre. About 400 lbs. of cotton- 
need meal and 20 bus. of good wood ashes to tbe acre 
hitve giv<-n the be^t results, though any reliable fer- 
tiliier with a good percentage of potash is all right. 



P0UANTUE3 

Ilia fertlliier la thoroughly mixed vlth tho loll by run- 
ning a plow vltb polDC only In the turrow. Into tbU the 
sets or "need," b« Ihey are e&lled, are eu*e(allr plaved 
uprlfcht by h&nd and covered with plow. Uanally the 
bnlbletnare ratber slow in stutlnK off, and lust u they 
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» break throuxh. the soil, whlelk baa become 



hardened orBmsted, Is raked or broken up. Thisusliti 
the plant In getting np and alsa deatrOfH any growth 
of graia which may have atarted. Cultivation U done 
ehlefly with a oottoa plow, ualng the aweeps to put 
earth to the plant and destroying any grata In the rows, 
Tillage la required every two weeks until August: an 
oeeaalonal hoeing between plants by hand is necessary 
In Older to loosen the soil and destroy weeds and grass 
not reached by the plow. The crop Is matured and 
gathered between Oct. 15 and Nov. 15. The tops by 
this time have reached a lea^h of 18 or 20 In. ; these 
are cut off at the ground with a sharp weeding hoe and 
the bulbs are plowed out very mnch as potatoes are. 
Women then lift out and shake off the earth, and the 
Offsets are removed by hand. These sets are the seed- 
aloek for neit seaiion. The butba are graded as to size, 
carried to curing houses, and by some placed on shelves 
l» dry or cure out. Tho bulbs must be stirred or have 
their position changed every few days to prevent mold 
and rot. This stirring wears or breaks off (he roots and 
lops of a good peraeaUge o( the bulbs, making a leas 
alghtly bulb, though not Injuring its flowering property. 
The better and more modern way Is to gather ihem by 
the roots In bunches of about 10, tie them together witb 
a small eord and hang them upon frames, walls and 
overhead of house and allow them to cure without dls- 
torbing them during the process ot drying. While this 
would seem a rather expensive way. It really Boats but 
a few cents per thousand, being done by small negro 
children at nominal wages. In recent years artlflcial 
beat o( S0°-100° hy means of furnace and flues similar 
to those used In tobacco hams has been Introduced, to 
hasten euring. Four to eight weeks are required to 
properly curs the bulbs for shipping, so that the Brst 
shipmenu hegio to move abont Dec. I to 10. Before 
ahlpment the bulbs are again sorted In order to get out 
any underslied bulbs that may have been overlooked; 
Ihey are also counted and peeked in paper-lined barrels, 
holding from TOO to 1,300. the number varying with site 
ot bnlbs and site of barrels. About 200 bbls., or ISO.OOO 
to 175,000 bulbs, conitltute a oar-load. The bulk ot the 
eiporlB go throutrh New York dealers, several of whom 
handle halt a million or more each. A few are eiporied 



being doable. The Tall Double Is similar, except that 
the iSowerIng stem it longer, abont 24 inches or over. 
The White or Orange Flower haa a long utem, with the 
blossom single or resembling the blossom ot an orange 
tree. The Albino, a freak from the Pearl, is a doarf 
single or orange-fiowered variety, but Its tendeucy In 
other latitudes Is to go back to the double type, and coo- 
sequently is likely to disappoint the grower who expects 
a single blossom. The foliage of all the above Is a rich 
green. The variegated -leaved variety has a beautiful 
stripe of golden or silver hue on the outer edge of the 
foliage. The blossom I* single and the habit Is dwarf, 
Tbe Tuberose is treated as an annual and has to be re- 
placed each aeason. 

A'number one" bulb (referring to size} Is not leas 
than 4 Inches in circumference and measures up to 6 
Inches and over; "mammoth" butbs are 6 to 8 inches in 
elronmfersnce. Only a very small part ot the erop will 

than 1 In. and over 3 in. In circumference, and while in 
the Sooth these will bloom as welt aa the larger bolba 
they are not much sought by the northern dealers. 
The Tuberose Is a rather stow grower; hence In the 
North, where the frosts are much earlier than South, 
It Is likely to get aaught before Its spike ot bloom 
nutores. To succeed In getting flowers In the NoRh 
they should be started In pots uniler glass or In rooms 
tree of frost In April and transplanted to open ground 
In early June. The soil should be deeply pulverized. 
Select a sandy loam If possible, and fertilize with . 
manure containing a good percentage of potash. Keep 
the earth abont the plant thoroughly stirred and do not 
let tbe plant snffer for moisture. g, {^. HRwetrm. 

POLLXa. All gymnoaperma (conifers, etc. ) and anglo- 
sperms (true flowering plants) normally reproduce by 
means of seeils. For tbe ferilllEatlon ot the ovule, In 
order that seed may reault. the Intervention ot the pol- 
len Is necessary. The "dust of the Bower" Is therefore 
at tai more Interest to the horticulturist than this old 
popular name would Imply. Studies in hybridisation 
and self-sterility have long made evident the practical 
importance of a knowledge ot pollen. Every plant pro- 
vides tor the production of this substance, and usually 
In definite pollsn-bearlng leaves termed stamens. Tbe 
stamens are organs ot the fiower, and aa easentlal as 
tbe carpels. The pollen is produced In definite saca 
or compartments ot the anther, located usually at the 
tip of the stamen; and when tbe pollen Is ripe, or ma- 
ture, the fine grains are sat free In quantity hy the rup- 
ture ot the inclosing sacs. The abundance ot pollen 
produced may suggest wasteful management of the 
plant's resources; hut a liberal supply of this substance 
ia Dcceasary. Although It requires but a single one of 
the small grains to ferilliie a single ovule and produce 
a seed, pollen-grains are produced often a thousandfold 
more abondantly than ovules. The best offspring are 
prodneed when cross - fertilisation occurs, and In the 
transfer ot pollen from plant to plant It Is only a 
small part which can reach Its proper destination. 
There are many chances and soch great losses that 
abundance of pollen la a necessary provlaion. 

In general, flowers are pollinated by the wind and by 
insects; that is, pollen la tranaporied by these two 
agencies. Flowers principally dependent upon the wind 
for pollination are termed anemophllous, while those 
visited by insects are dealgnated sntomophiloua. These 
distinguishing terms may also be applied to tbe pollen 
itself. Anemophllous pollen Is of a more or leas spheri- 
cal form, readily yielding to the wind, and correlated 
with this Is a dry and Inadherent outer surface. Such 
is the case, for example. In the varioua families to 
which the oak. willow, grasses, pine, etc., belong, all of 
which plants are devoid ot any stock of brilliant color 
or rich odors that might attract bug, moth, butterfly, or 
bee. The pollen of the pine has even developed bladders, 
BO as to be boms more lightly upon the wind. On the 
other hand, those plants largely dependent upon the 
visiu ot Insects for pollination may have the pollen- 
grains provided with some kind of spines, ridges, 
furrows, or vi>oId coatings that they may tbs more 
readily adhere to hairy limbs or other surfaces of tha 
Insect which may come In contact with them. Here, 
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then, is to be found a reason for the beauty and special- 
ization of external wall. In entomophilous pollen the 
elliptical form of grain predominates, but the general 
shape is extremely various; and the plants producing 
such pollen are nsnally provided with beauty of flower, 
fragrance, or other insect attraction. 
In order that the pollen which has been trans- 

Sorted to the stigma may be effective, it must be 
ealthy. Experiments have shown that weak, poorly 

nourished orchard trees often produce 
ineffective pollen. The nature of the 
season may also have great influence 
upon its character, continued rains 







1870. 

Pollen ffralns of 
Primula ob- 
conica (below) 
and salvia. 

Magnified. 



1871. 

Pollen ffrains of 
Browallia. 

Magnified. 



1879. 

Oddly marked 
Pollen grain 
of Schaucria 
flavicoma. 

Magnified. 



causing great losses by preventing the maturity of this 
product as well as by mechanical injury and by pre- 
cluding the winged carriers. Most plants have some 
special provision for the protection of the pollen against 
rain ; that is, either by the closing of the flower under 
moist conditions, or by the location of the anthers in a 
sheltered tube, under projecting hairs, lobes, or other 
corolla appendages. 

The individual particles of ]>oIlen are in the form of 
delicate grains only readily visible in some quantity, as 
in powdery masses. At the time when they are set free, 
the grains are generally entirely distinct from one 
another, to be blown about by an accidental wind or 
carried by visiting insects. In some cases, however, 
the grains are bound together loosely or by means of 
delicate glutinous threads (Rhododendron); they may 
be closely nnited into 4's (heath family) ; or the whole 
tissue of an anther or its divisions may remain intact as 
pollinia (some orchids, milk-weed, etc.). A particular 
species of plant will produce pollen quite constant in 
form and attire; but an aggregation of cultivated varie- 
ties originated from a single species may show consider- 
able variation in this regard. Nevertheless, form, size, 
color, surface markings, texture of wall, and trans- 
lucency of contents are not fixed qualities even for re- 
lated genera or species. See Figs. 1870-3 for different 
forms of pollen. 

When the healthy pollen of one plant falls upon the 
ripe stigma of a plant of the same species, the grains 
germinate in the sugary excretion of the stigma by the 
protrusion of a tube which penetrates the style and 
effects fertilization as described under Ferlilizafion. 
Furthermore, it is well known that while the flowers 
of many plants may be readily fertilized by their 
own pollen, the offspring are stronger when pollen 
from another plant or another variety have had access 
to the flower. Sometimes pollen from a foreign variety 
is absolutely essential to the best fruit formation. This 
is particularly true of certain varieties of the pear. A 
poor quality of fruit can be prevented only by growing 
together different varieties. Again, although a plant 
may readily pollinate itself, yet the pollen from another 
plant or variety mav be prepotent over its own. That is 
to 8ay, if the plant be pollinated by its own pollen along 
with that of a foreign variety, that of the foreign vari- 
ety will usually effect fertilization. This can be ex- 
plained only on physiological grounds, and at present 
merely from a theoretical point of view. Any pollen 
penetrates and effects fertilization because it is at- 
tracted, first by substances in the style, and later by 
the egi^-cell itpelf. When a foreign variety is prepotent 
it is so because it is more readily attracted, due, we may 



say, to a greater difference of potential between the 
two elements, the two elements from the same plant 
being more in equilibrium and less markedly attractive. 
As regards pollen from a foreign species, it seems to be 
the rule that hybridization does not occur so readily, 
and we must then assume that the differenees have be- 
come 80 great as to cause repulsion. 

The detailed development of pollen is highly interest- 
ing and instructive on morphological grounds, but iu 
this place a very brief account of the formation of the 
grains will suffice. The developmental phases in Big- 
nonia vtnusta will serve as an example. A cross-section 
of the young flower-bud will show that In the anther-aae 
regions, semicircular layers of large well • nourished 
cells ( called archesporial cells ) are differentiated. 
These cells divide and the layer increases in extent, 
yet in this ease it is always only one cell in thickness. 
When these cells have flnally attained considerable sise 
and provided themselves with a thick wall, they divide 
more or less simultaneously; and then each of these 
daughter-cells divides again by a division following^ 
quickly upon the flrst. Each cell has then formed four 
new cells within its original walls. The new cells re* 
main thus united in 4's until each is provided with a 
stout wall of its own, and then they separate. Each cell 
is then an immature pollen - grain, and technically a 
spore, that is, exactly homologous with the microspores 
of the vascular eryptog%ms. As a rule, before these 
pollen -grains are set free, another change occurs de- 
noting maturity. This consists in the division of the 
nucleus of the spore in such a way that two cells of 
unequal size result (in some conifers several small cells 
are formed). On germination the large cell, which now 
incloses the smaller, protrudes the tube which pene- 
trates the style; whereas the nucleus of the small cell 
divides into two, and one of these fuses with the eg|c- 
eell in the ovule, thus fertilizing it. 

Allied topics are discussed under Pollination ^ Self- 
sterility, Flower, and Hybrids. g. m, Duooab. 

POLLIHATIOV. In botanical usage, Pollination is 
the transfer of pollen from the anther to the stigma. In 
horticultural usage, particularly with reference to orchard 
fruits, the term is often applied in a general way to desig- 
nate all the influences concerned in the setting of fruit. 
Aside from those cases in which the stamens and pistils 
are so intimately associated that the pollen falls directly 
on the stigma, flowers are pollinated mainly in two ways : 
by wind and by insects. The grasses, sedges and pines 
afford examples of wind -pollinated plants. The flowers 
of wind-pollinated plants are usually inconspicuous 
and without nectar or fragrance. They produce a great 




1873. Pollen grains of Abutilon striatum (above). 

Bedding geranium (Pelarganlum hortorum, on right). 

Chrysanthemum (on lower left). All magnified. 

abundance of light, dry pollen, which Is wafted away by 
the slightest breeze and is often carried many miles by 
a strong wind. The pistils of these plants are usually 
long and feathery, and thus are well adapted to catch 
the flying pollen. For the benefit of those who are un- 
informed in botany, it may be said that pollination is 
concerned primarily with the ** essential organs'* of the 
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flower,— the stamens ftnd pistils (see 
Flotetr; ■Jao Fig. 18741. The st»- 
meiiB bear the pollen In their anthers, 
and the; die urier the pollen Is sh«d. 
The platilB bear the ovary or nefd- 
eaae, the stjle, and the iitlpma. (.in 
the stigma (he poLlen falla. In some 
plants these oritanii are si^parated In 
different flowera or even on different 

The Sowers of insect pollinated 
plants, on the other hand, are usaalir 
obaraeterlied bj being showy and having 
nectar or fragrance, or both. The pollen 
is more or Jhsb moist or sticky, so that It 
la not easily blown away^ An insect la 
attracted to these flowers by the showy 
colon and the perfnme, two thinffs which 
bespeak the presence of nertar. As the 
inaecl reaches down (or the nectar, which 

parts of its 1>ody are almost sure to become 
dasted with pollen. When (he Insect .^ 
visits another dower some at this pollen 
may be brushed upon the stigma, and 
- •— ->- lupply received. This pollenmay 
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(er of pollen from " 
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I'thers of one 
.... o the pisdl of another, is accom- 
plished. Many flowers, no[ably the or- 
chids, have special modlflcatlons of struc- 
ture apparently developed for the purpose 
of securing cross -pollination by lnaec[s. 
and prevendng self - pollination. The 
bodies of lome Insects also have corre- 
sponding adaptations which Insure the 
croas -pollination of certain flowers which 

quently. This correlation between flowers 
and their insect visitors has been the sub- 
ject of extended observation. "Pertillia- 
tlon □( Flowers," bv Hermann MUller, 
contains a bibliography of tbe subject up 
to lesO. For the dlxtlnctlon between fer- 
tilization and pollinadon, see tbe article 
FertiiiiaHoH, page 5T9. 

Tbe value of croHslng to plants was Brst 
clearly proved by Charles Darwin In 1859. 
Prom the observations of KBlreuter. 
i^prengel. Knight, and hlx own exhaustive 
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tinned nelf-tertllliatlon is likely to result 
in Inferior offspring; while cross-fertlll- 
latlon, within certain limits, gives greater 
vigor to (he offspring. Cross-ferti Illation 
between different flowers on the same 
plant has nsnally do appreciable advan- 
tage. The reason for this is that the 
plant resulting from the anion of two 
unlike parents, as in crons-fertiiliadon 
between tiowers on different plants. Is 
more variable than the nlant reauitlnir 
from self.fertiilzB 
tween different floi 
and hence has l*tler chance of fitting 
Itself to new condKlons. Plants are end- 
les-ly modiflud to secure cross -fertill- 
lalion and avoid selt-fenillzatlon. The 
principal means by which this end is 
gained are: |1) Special contrivances in 
tbe slmctnre of the flower, which favor 
cross-pollination. (3) A difference in the 
time at which the pollen matures and the 
stigma becomes receptive In the same flow- 
er Idlchogamy). This condition Is very 
noticeable in some varieties of orchard 
fruits. The prematurity of the plsdl la 
more common than the prematuri^ of the 
■tamens. (3) Self -sterility, which is the 
inability of a flower to set fmlt with its 
own pollen. It might be expected that 
aelf-sterillly would naturally result from 



POLLINATION 1389 

continued cross -pollination by the 
Urst two meana, but there Is tittia 
evidence that the sel (-sterility now 
. noticeable in planU was developed In 
this way. Self-sterility la not usa- 
alty due to a deficiency hi the pollen 
or to detective plntils. The pollen 
grains often germinate on thestlgmat 
but fertilization does not take place. 
The embiyologicai reasons for this 
are not clearly understood. About 
sixty species of pianta are Itoown to be 
more or iesi Belf-aterile. (4) The separa- 
tion of the sexes In different flowers or on 
aiSerent iBdividusls. It la thought by 
some that thero is a gradual evolution 
among some kinds of plants toward uui- 
seiualily, and that adaptations for inaect- 
polllnatlon, dichogamy and self  sterility 

Belf-aterillty la common in vaHeMes of 
orchard fruits, particularly in pears and 
^ plums, and ingrapes. Whenever isolated 
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bloasom full, year after year, but drop 
most of the fruit before it is half-grown. 
the trees may be aelt- aterlle, provided 
the failure cannot be attributed to fungous 
disease. Insect attack, frost or other In- 
jury. Familiar examples of self-aterlle 
varieties are : Wild Goose and Miner 
plums, Kieffer and Bartlett pesra and 
Esopus Spilzenburg apple. Self-sterility 
In orehard fruits does not nsnally result 
from defectiveness of pollen or pistil, but 
from a lack of ofllnlty between tbe two. 
It is not a constant factor in any variety, 
but seems to be as easily Influenced by the 
conditions under which the tree la gron-n 
as ia the alie, shape or color of the fruit. 
The adaptation of a variety to soil and cli- 
mat« has much to do with Its self-sterility. 
Tbereforo, a variety Is often self -alerile in 
one place and self-fertile in another. 

A self-sterile tree often may be made 
fruitful by planting near it trees of an- 
other variety to supply pollen, or by top- 
grafting part of the tree with clons of 
another variety. Thus, Miner bears freely 
if planted with De Soto, and Kieffer wllh 
Le Conte. No bcneflt is derived from 
planting in an orchard of one variety new 
trees of the same variety. There are (wo 
Important points to be considered in the 
choice of a pollinlier. First, the two 
varieties mnal blossom together, so that 
cross-pollination by wind or Insects may 
take place. Second, there must he an 
affinity between (he two, so that the platlis 
of the self-sterile variety will accept the 
pollen of the other and develop Into good 
fruit. Such affinity can be determined only 
by experiment. In a large orchard of a 
aelf.-iterile variety which is valuable for 
market, everv third or fourth row should 
be the polllnlzer. 

Orchard Pollinallon, however, is a larger 
problem than the detection of varieties 
which are inclined to be unfruitful when 
planted alone, and discovering what are 
tbe liest polUnlzers for them. Eiperi- 
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Drchards have indicated that nearly all 
varieties of orchard fruits, whether self, 
sterile or not, will produce belter fruit 
with pollen other than their own. The 
Baldwin apple will usually bear good fruit 
if planted alone, but It will bear better 
fruit if (he right variety la planted with it. 
Theprohabllity is that most of our leading 
commercial varieties commonly planted in 
large blocks will produce enough better 
fruit by a Judlclona Intermingling of onn 
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or two other varieties to more than offset the slight 
inconvenience in orchard management occasioned by 
this mixing. The chief economic problem for the experi- 
menter, therefore, is to determine what commercial 
varieties may be planted together with best results; 
and the rational course for the fruit-grower is to prac- 
tice mixed planting on the basis of such experiments. 

S. W. Fletcher. 

POLYANTHUB. In common speech Polyanthas 
means the florists' flowers supposed to be derived 
chiefly from Primula elatior or its allies. The "Poly- 
anthus Narcissus" of trade catalogues is one of the 
forms of Narcissus Tazetta, an old synonym of which 
was Narcissus Polyanthos. Polyanthus may also mean 
the tuberose, Polianthes, which see. There is no genus 
known as Polyanthus. 

FOLTBOTBA. See Acrostiehum. 

POLTCAL'tllllA. See Myriocephalus. 

FOLfOALA (Greek, much milk; from the old idea 
that some species increased the flow of milk). Poly- 
galdeea. Milkwort. Polygala is a genus of over 200 
widely distributed species. Sepals 5, the two lateral 
ones, or ** wings,'' much larger than the rest and colored ; 
petals rarely 5 and alternate with the sepals, or com- 
monly reduced to 3 (an odd anterior one and a dorsal 
pair), united below into a dorsally cleft tube ; lower 
petal, or keel, concave, often crested or beaked; sta- 
mens 8; filaments more or less connate into a tube : 
capsule 2-celled, wing-margined or wingless ; seeds soli- 
tary in the cells. Monographed by Chodat in M4m. Soc. 
Phys. Hist. Nat. Gendv. (1, p. 2, No. 2). For the Ameri- 
can species, see Robinson, Gray's Syn. Fl. Vol. I, p. 449. 

In the culture of Polygalas there are three points of 
view. There are hardv and tender species, and the 
latter are sometimes cultivated under glass, sometimes 
outdoors in the South, as in S. Calif. Of the hardy 
group, P,paucifolia is excellent, because of its fringed 
flowers. Of the European kinds P. Chamcebuxus is the 
best, and var. purpurea is probably the best form of it. 
Referring to our native species, F. W. Barclay writes : 
"Polygalas are mainly plants of low moist lands, and 
the majority of species are best grown in sandy peat, 
or any rather light soil, in partially shaded "positions 
not given to severe dryness at any season. Seed may 
be sown in fall or early spring. P. lutea is perhaps our 
handsomest native species, but it is not advertised for 
sale. It needs sunlight." P. paucifolia can be prop, 
by division. 

There are 40 or more North American species, but 
mo«t of Ihem are not showy plants and they offer little 
inducement to the cultivator. Some of them— as re- 
corded below— are offered by dealers in native plants, 
but these are not necessarily the best. The only spe- 
cies that are generally known to cultivators are exotic. 

The Cape species are much-branched shrubs, 2-4 ft. 
high or more, with large fls. borne in subterminal 
racemes. In the good old days when heaths were 
much grown for exhibition 14 colored plates of Polyg- 
alas appeared in the Botanical Magazine, 13 in the 
Botanical Cabinet, and 7 in the Botanical Register. 
Ernest Braunton writes that "P. myrtifolia and its va- 
rieties are very commonly cult, in Calif., particularly 
the one known in gardens as P. Dalmacina or P. Dalma- 
tiana; this flowers all the time and ia very popular." 
The popularity of P. Dalmaisiana in Calif, is an ex- 
ample of the persistence of a good thing in gardens, 
though almost unknown to botanists. This name is not 
to be found in any of the standard authorities, except 
Nicholson's Dictionary. Nor is it known to be adver- 
tised in America. The spelling Dalmatiana shows that 
some gardeners have thought the name a geographical 
one. The plant was named after M.Dalmai8,a French gar- 
dener, who raised it from seed in 1839. It was described, 
with colored plates, in Rev. Hort. 1844:193 and the 
Florist's Journal 1846:177, and Garten Flora 5:161. In 
the flrst-named place it is stated to be a hybrid be- 
tween "P. grnndi flora and P. eordi folia." In modern 
nomenclature this probably means P. myrtifolia , var. 
grandiflora x P. oppositifolUif var. cordata. The pic- 



tures, however, do not seem to show any trace of the 
latter parent. As known in the trade, P. Valmaigiatta 
is a free-blooming plant with rosy or purplish flow- 
ers. H. D. Darlington writes that he has received 
it under three or four different names, and adds: "It 
makes a good pot-plant, but is somewhat bare of foliage. 
It blooms from the ends of the ripened growth. It can 
be had in flower almost any time. The odd color and 
shape of the flowers, and its free blooming, make it 
very attractive. It roots only fairly well from cuttings. 
Usually it propagates better by layering. Put in rich 
loam with well-rotted manure. It will stand consider- 
able frost." 

A. Plants hardy. 

B. Fls. showy f yi-% in. long. 

o. Keel beautifully fringed paueifolia 

cc. Keel merely 4-lobed ChamSBlmziil 

BB. Fls. not showy. 

o. Inflorescence a spike : fls. not 

pedicelled Senoga 

cc. Inflorescence a raceme: fls. 

pedicelled polyguna 

AA. Plants tender. 

B. Habit shrtibbyt erectf £-S ft. high or 
more. 

c. Lvs. opposite oppoflitilolia 

cc. Iajs. alternate. 

D. Lateral petals S-cui myrtifolia 

DD. Lateral petals not 2-cut yirgata 

apop«taUi 
BB. Habit dwarf f 1 ft. or less high amatymbiea 

paaeU61ia, Willd. Flowbbing Wintbbgrben. Gat- 
wiNGB. Fringed Milkwort. Fringed Poltoala. Fig. 
1875. Trailer, 3-6 in. high: upper lvs. clustered, ovate, 
1)4 in. long; lower lvs. distant, small and becoming 
mere bracts at the base: fls. bright rosy purple, vary- 
ing to white, 1-4 in the axils of the upper lvs. or appear- 
ing terminal. May, June. New Brunswick to Winni- 
peg, and Ga. Prefers moist woods and sphagnum bogs. 
B.M. 2852 (petals white). B.B. 2:361.-Var. iUba was 
once offered by F. G. Pratt, Concord, Mass., where it 
grows wild. One sometimes finds violet-fld. forms. 
The species bears cleistogamous fls. 

ChameBbfixns, Linn. Box-leaved Milkwort. Ever- 
green trailer: upper lvs. lanceolate or elliptical, mucro- 
nate; lower lvs. smaller, obovate: peduncles axillary 
and terminal, about 2-fld. : fls. as many as 10 on a stalk, 
typically yellow, more or less reddish toward the end of 
the keel ; stamens united only at the base. April-June. 
Europe, low heaths and woods to highest Alps. L.B.C. 
6:593. B.M. 316 (wings white : petals white at base, 
yellow or red at tip). — Var. pnrpteea has purple wings, 
set off by yellowpetals. Gn. 13:109; 30:557 (charming: 
wings rosy pink). 

Btaoga, Linn. Seneca Snakeroot. Mountain Flax. 
Height 1 ft. or less: lvs. 1-2 in. long: fls. white or 
greenish, 1^ lines long; crest small, few-lobed. May, 
June. Rocky woods, New Brunswick to Rockies, south 
N. C.toMo. B.B. 2:360. L.B.C. 14:1380. B.M. 1051.- 
Bears no underground flowers. 

pol^gaina,Walt. Height 1 ft. or less: lvs. 1 in. or less 
long: fls. purple or rose, rarely nearly white, 2-3 lines 
long; crest relatively large, laciniate. June, July. Dry 
soil. Nova Scotia to Lake of the Woods, south Fla. 
to Tex. B.B. 2:360.— Bears numerous underground 
flowers. 

opiMsitifdlia, Linn. Probably the only species in the 
genus with opposite lvs.; an abnormal thing in the 
whole family. Tall, slender shrub: racemes few-fld.: 
fla. large, purplish. S. Afr.— Harvey gives 8 botanical 
varieties, of which probably the commonest in eult. is 
var. eordAta, Harv. (P. cordifdlia, Thunb., not Presl.). 
Glabrous or downy: lvs. broadly cordate, acute or acu- 
minate. For pictures of the species and its vars.. see 
B.M. 492; 2438. B.R. 8:636; 14:1146, and L.B.C. 12:1189 
(all under various names). 

myrtifdlla, Linn. Readily told from P. virgataf its 
inflorescence being a few-fld., leafy raceme, while that 
of P. virgata is many -fid. and leafless. Densely- 
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brmnelivd Bbnib, 3-% ft. high, with Ikrge, ihovr fls. D«*r 
lba«D(lB of (he branches; Ivg. flat,TKrl>bt« Id «h>pc, 
but Dot •DboUle: Imteml petali 2-lobed, the ponteiior 
lobAear-ihaped, refleied, S. A(riaft.-VBr. srudilUn, 
Hook. iP. fntndifldni, Bort. BDit L.B.C. 13:1227, Dot 
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M75. PolysBla pauelfaUL Natnnl ■!». 



kboTe. 

Tlrslta, TbuDb. Olabrona nhnib, 2-5 or even 15 ft. 
hiRta, with rod-llks branobes termiiiBtlnK in many-Sd., 
leafless racemes of purple or OeBb-eolored St. : ulterior 
sepals dlstinot: wings obtuse. S. Afr.-Tbe trplcsl 
fOriD Is advertised In 8. Calif., but Id Eu. probably the 
only form eolt. la var. •peel6«s, Hsrv. (P. tpttidia, 
Sims). Ulabnus: lower Its. obovalo or onoeate, upper 
more linear, all obtuse: raceme Ions and lax: bracts 
", Afc, B,M. 1780. L.B.C, 7:621. 



. Brandegee. Fratss 



, 2-3 ft. 



B.R. 2:160. B. 1 
apopftaU, T. 

tire, obtasp. alteniale, reiDOte, ihorl-petloled. nearly 
glabrous: fls. large, pink, on slender pedicels S In. or 
more long; aepala 4, the upper and tower snis 11, equal, 
eymblform, niRrgliis ellisle, the lateral very large, 
' ' ' laraio, upper strap- "h aped, 



U lODg I 



IS than 



Smilaeina). Thestemaare 

■te or laDceolale, alternate, 

iklsh, 1-lOin the 

Itanearestalllea 

by the eyiludrleal periaaih-tube with short lobei and 

small uDdivlded style. The species are natives 

of the nurtb temperate zone. 

Polygonatoms are best suited for partially or 
wholly shaded positions, though tliey do well iu 
tbe open in a well-prepared border. They 
like a deep, rich soil not subject to drought. 
Easily prop, by division. They are among the 
best subjects for wild gardening. i>. miilti- 
floram Is used abroad eonsiderably for forc- 
ing and for bouse plants. Our native specieB 
are presumably equally desirable for all pDF- 

rMS. The Bolomon's Seal of English tltersiure 
P. nuffi/ianim, which is probably the com- 



Datlve 



oEuro 



. Ther 



oral Himalayan amlJapanese species, 
man Solomon's Seal of our nurseries is the 
Eoropean, P. mu If '/forum, the American kinds 
being listed only by specialists In native plants. 
Tbe others here dtiBcribed are offered by Dutch 
bnlh-KTowers. For extended artlrlea on the forc- 
ing of P. mtillifloniM. see Qn. 38, p. 236 ior V. 
7:337); 30, p. 49, and F.R. 3:594. 
A. Lv4. all icXorUd. 
veTtiollUttun.A11. Stem 2-3 ft. high: Ivs. In 
whorls of 4-8. linear, 3-6 In. long: fla. in 2'b or 
3'a. Ea.,HltDa1ayas. P. nacro^iAvlfiiM, Link- 
Is perhaps a dinliaet var. with more robost 
habit and larger Its. 

aA. Lr», alUrnatt. 

B. Piriaiilh IS Una tkieic. 

c. HiigAt 1-IH ft.: fli.lorXinOu a*iU. 

._i '_.. LvB. oblong, 2-.^ In. long, firmer than 

those of P. mutlittonm: perianth -segments greenish. 
Eu., Siberia. P. ambiguim, Link., is offered aa a dia- 
tlnet form by Erelage. 

CO. HeigM t-4 ft.: fit. IS in the azili. 
UUttUam. Desf. (P. Thlinbirgi, C. Horr.). L*s. ob- 
long, 3-6 in. long : perianth -segment greenish. En., 
Asla.^InterDiedlaie in habit between P. ottttinaU and 
mullirioniM but with earlier fls. 

BB. PtTiantX 1%-t linet (Aieil. 
c. Plant gtabroui. 
D. FilamtntM denitlfi ptloie. 
nKatUUinin, AH. Fig. 1 STB. Height 2-3 ft.; Ivs. ob- 
long, 3-6 in. long : perianth -tubs white ; segments 
greenish. Eu., N. Asia, Himalayas. On. 26, p. 236; 30. 
p. 49. V. 7;337.-Var. llAra tAMO, Hon., has rosy 
fls. There are said to be rarietles with donbis fls. 



half aa long, embraced with the B stamens by the large 
cymbltorm keel, which is opened on tbe upper and 
lower edKS sod not cristate, or appendaged: Beeds 2, 
large, ovoid, pubescent. Lower Calif. 

amatfmbloa, Eckl. & Zeyn. f P. aeuminAta, E. Mey. 
A Hort. (t). not Willd.i. D^oKely tufted, erect. 3-6 
l». blgb; Ivs. lanceoUie acuminate, pun gently mucro- 
nate: racemes Islersl, tew-fld., spresdlng or roHeied: 
fls. small, wings green, k«el and petals flesh color to 
purple; keel with a many-parted crest. S. Afr. — P. 
oeiiminurn of the trade is probably not P. aeutninnla. 
Wind., which Is Baditm acHminala. Badlera differs 
from Polygala in having 2 of the sepals only a little 
largerthan thaotbera. instead of much larger. W. M. 

POLTOOHATUX (Oreetn.many-jainlid: probably re- 
ferring to the Ktem). Liliicra. 8oi.oiion'b Bkal. Abnut 
20 species of hardy herbaceous perennials of graceful 
habit, their Qnbranched arching stems bearing pen- 
dulous, tubniar greenish fls., which are succeeded by 
faandHome dark bine berries. The name Holomon's Seal 
la connerled with the hnrlaontal rootstocka whirh are 
scarrad by the death of the annaal stems, each scar 



Un, A CDkany of BolomaB'e Baal In a wUd cardan— 



and variegated foliage. The type seems to be more 
graceful than the varieties. This Is tbe common SolO' 
mon'a Seal of Europe, where it is also called Lady'* 
Seal and David's Harp. 
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roughened, 

SlBasUnm, Dlelr. Taltar aiid more robust than P. 
biflomm, 1-8 ft. high: Its. lK-6 In. long, ii-4 In. wide; 
tli. 1-8 Id tba axila. M«;-July. Moitt woods, Bhode 
IdBDd ta Hanltobm, south Qa., La., to New Mei. and 
Utah. 

CO. Plant with Ivi. pubticeni btntath. 

bUUmiD, Ell. Qeiftbt 8 in. -3 ft.: Its. S-4 Id. long, 
M-2 In. wide: Da. often 2 in siila. aometimes 1-4. 
April-jDl;. Woodi, Mew Brunswick to Mich., sootti to 



Fla. 1 



1.8:19. 



FOLTSOHtLLA (diminntiTo of PolygODam). Poh- 
gonieea. About T apeciei of American plants closely 
allied to Polydonum and o( no horticultural 
■Wnding. P. parvitolia was ofTered by Qll- 
lett In 1S8I, but it Is probably not bardy 
north. The rsdus differs from PoIyicoDum 
In baving only the Inner aepala erect and 
the calyx enlarged In fruit, while In Poly 
ftonum all the sepals are erect and the calyx 
is not enlarged in fruit. 

parrUdlia, Uichi. Dlffnseshmb; 
Its. wedge-shaped, Tertieai, tboae 
on sterilB aboote imbrieated; ru- 
cemes K-l In. long, very ntuneraaa, 
in an olitong or corymbose panicle: 
fla. white, yellowish or rose color; 
Olamenta all alike; stigmas nearly 
sessile. Aug., Sept. Dry sandy 
-oil, Fla. to N. C. 





U/n. r"m"">n Ooorweed m Kuotweed. tbe detail* aolargi 



[). Polygo- 
erbB, annual 

OT perenniaj, wiin small nowers in racemes. spU 

heads (Bometlmes solitary). Flowers spelalons; 
gamosepalouB, 4-5-pBrteci ; stamena 6-9, sometim 
serted:OTar7l-locukd, with 2-3-pBrted atyle or t 
(latter capitate), ripening into a triangular or 
lenticular akene. Above each Joint, the stem is 
prominently sbEathed. Polygonum is closely 
, allied to Kumei, the docks, and also to Fano- 
pyrura, the buckwheats, kumei differs in uni- 
formly having a 6-partert calyi, some of the 
lobes often bearing a grain-like tubercle on the 
back, the stigmas tufted. Fagopymra differs Id 1 
an akene surpassing the calyz and in details i 
emhryo. Moat i'olygonutDS are weedy plants, an 
a very small proportion are of merit for cullh 
One of the eoninioneat apeclea Is [he Doorweed 
18771, Pn/ffffonum ai-irnl'tre. It is a decumben 
aniatl-leaved annnal or perennial, growing along 
and in other hard, dry sull, where it makes a si 
mat. Tbe ailllary Howers are very small, and a 
seen by others than bolBDlals. Other Polygonut 
the common Smartweeds of swales and damp gri 
For monograph o( Polygonum, see Melsner, DC . 
li (ISM). For oar native and Introduced apecli 
Small, "Honngraph of the North American spec 
the (tonus Polygonum," In Hero. Dept. Bot. Col 
College, 1895. The species are perhaps 200. ol 
wide dlatribntlon from arctic to tropical countrien 
Most of tbe cultivated Polyirunums are hardy I 
plants, requiring no special skill or care. Tbey are 
Hfiated by aeed and dlvlxlon, chiefly the (alter. 
of tbe cultivated kinds are annual, as P. orifntal 



la the < 
flower-garden plan 

■ppcies are amphibious and are quite nseful 
gardens. 
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impleilcanle. 10. Uartwrl<htll. 7. 



A. Plant ticining. 

1. «Ui]lide, Hkhi. Slender somewhat downy climber, 

moatly perennial: Its. eordate-ovate lo ovate-lanceolate, 
more or less angular or halberd -shaped at baae: stem 

sheath (whence the speclQo name) : fls. white, In looie- 
panieled racemea from ths upper aiUs. Nova Scotia 

2. Baldsohiiinlgiiin, Kegel. Tall perennial climber be- 
coming woody at the base: Its. cordate-oval or hastate, 
acuminate, slender-petioled : fla. small but very numer- 
ous in terminal erect or drooping panicles, rose-colored: 
fruiting calyz small, 3-sided, at Brat whitish and then 
becoming rose-colored: akene Bbinlng black. Bokhara. 
G.C. Hi. 16:656; 21:17. On, 65, p. 454, Ong, 6: 181, B.M. 
7644. — Offered by one American dealer and listed in 
ths American catalogues of European dealers. De- 
scribed as a very vigorous and decorative hardy plant, 
climbing 20 ft. high. It was flrat described by Hegel 
in 1881. 

AA.. Plant trtet, or at liait not climbing. 

a. .^noHal planit of met kabil, lo be trtattd at floteer- 

garden tubjecti. 

3. orlantUa, Linn. Primce'b Feathbb. Kibb-me- 
ov«B-TH«-<JiBD«H-oiTB. Fig. 1B78. Ta 11- growing, mDch 
branched above, hairy : Ivs. large, ovale or cordate- 

ate and sometimes bordered at the aummit: fis. bright 
pink, in close, cylindrical spikes that are arranged in 
open panicles, tbe stamens 7 and the akene lenticular. 
India. B.M. 213. -An attractive old-fashioned plant 
growing as high as the fence. It is most easy of culti- 
vation. In fact, it usually self-sows in old gardens. In 
some places it has run wild. There are horticultural 



'ral < 
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varletlea, m var.TuritKfttnm, Hort.,wiih tollajfe marked 
with yelloiriah white, aud Tar. pdmilDin, Uort,, with 
compiel habit and tbe atacure halt tbat of the type. 

t. PwilekrU, Linn. Lim-'s Thduh. Pig. 1879. Ona 
of tha Smanweeds, bat sold b; secdtmen as a BUltable 
pluit tor backgrounds ; glabroua or nearlr 
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I what diffua 



1-2 ft. tall: I 



l.lan 



liuiy'm Thumb liog g 



oUte t« llnear-laneeolBte, sllRhtlr clll- 
at«, nauallf with a trlanEular or cna- 
cent-ahaped spot near the iniiidle of the 
blade (whence the name Lady's Thumb] : 
sheaths short, hairy on the margin: fls. 
in short spikea, ptok or greenish purple, 
the BtamenB 6 and the akeoe lenticular 
or triquetrous. Eu. — Natu rallied every- 
where about dwelilngs. 

B. uenftrloin. Waldst. & Kit. (P. iU- 
gani. Tea.). Dwarf species with slen- 
der wiry branchce and long interoodes: 
Irs. small, linear- lanceolate, 1-norved, 
bearing great numbers of little whltlah 
II B. along the stem, the terminal clusters 
leaflesB. S. Eu. -Offered in CalK., tor 
rockeries and bouquets. 
BB. Ptrtnnial plantt ot various ImW, 
ueuallg with ilrong rwiittockt, 
c. JVofirs imartiBefd-like plaHti, scns- 
r«d for naturaliting itt 



}. JCxotie ploi 






n the trad*. 
p. Whole pianl w 
8. Unlcmun, B. Br. Stems thick, creeping a 



OTered with down of the color 



minate : sheaths 



sot 9.000 
Dcllent little plant for 



rather long, spilt or 

dense, erect, terminal spikea B-3 in. 

to 14.000 ft. B,M. 6t72.-An i 
cool places, blooming in autnm 

10. amplaxleailla, Don (P.oi^pltillHn, Walt. P.tpe- 
ei*#«m, Hcisn. P. mulli/ldnim. Horl.). Mountain 
FliIcs. Strong-growing tufted green-stemmed plant 
Z-3 ft. tall, from a woody rootstock: Its. conlate-ovate 
to eordate-lanoeolate, sbort-petloled or elasplng, the 



margin wavy and crenulatt 

long and split or lacerate: Us. rose-reo or wniie, ratnec 
large. Id strict, long-peduncled spikes 2-6 In. long, the 
Biamens 8 and eiserted, the akene trigonous. Hlma- 
tnya, from 6,000 to 13,000 ft. altitude. B.H. 25:46. B.H. 
6.iOO, — An eicellenC border perennial, blooming in mid- 
summer. Some, at least, of the plants that have been 
cult, as Mountain Fleece are a native Polygonum (P. 
emeraiim), which grows nearly throughout North 
America, including Mexico. 
Ik. FlM. while or greenith. in aicillary cluttered »■ 

eemit : planit not groien tor Ihtir floiterM. 

(Mora or lee» diacioui or polygamout.) 
11. BUboldI.DeVrle><b(P.ci')pliJdf><>R, 81eb.&Zuee., 
not Wind. P. Zucr'irlnii, Siuaii). Fig. 1S80, Strong, 
stout, handsome bushy perennial (stalks dying to the 
ground In winter], growing 3-6 ft. high, the stems 
gracefully curving outward: Ivs. short-oval to orblcu- 
lar-ovate, trnncate or slightly cordate at base, abraptly 



jnphibinm, Linn. Much spreading 

uUh reduced. Md creeping, rooting at the Jo In Is, at 
Brst more or less pnbescent but be- 
coming glabrous with age: Ivs. rather thlcklsh and 
large, oblong, elliptic or la nee -elliptic, mostly obtuse or 
vary nearly so: sheaths short, usually not fringed or 
bordered at the summit: fls. light rose-colored, in a 
short, dense, terminal spike, the stsmens 5 and ei- 
serted, and the akene lenticular. In water or bogs, 
across the continent.— When growing in water, the 
floating leaves become long-petlolvd. 

7. HirtwTightil. Gray. Differs from the last In hsv- 
ing many narrow -lanceolate ivs., bordered and fringed 
abeaths, and hispid itams. Muddy places, across the 



elJg for border*, and appear- 



the 



It the tops erect an<l standing 2-S ft. high, t 
branched: Ivs. ' ' ~ 

curved, acnmlni 
old silver; shea._ ... 
copper-colored (varying to white), In raremes on slender 
forking peduncles, the stsmens 6. and the akene flat and 
shining black. Tropics of Old World and, according to 
Hooker, of America. R.H. 1891, p. 567.-Lately intro- 
duced for subtropical gardening, and not yet testtd In 
the North. It probably will not euilure northern wlnlera 
even with good protection, but It Is readily propagated 
each year from cuttings taken from plants carried over 
winter for that purpose. 

DD. Who'.e plant green or grayiih, not ichUe-icoolIjf. 

E. Fl*. pittli or rtd (lomflimei varying to white), in 

9. alBne, Don (P. Brtindni*. Wall,). Tufted gla- 
brous plant, with flowering stems 1 ft. or less high, 
from a woody prostrate rootstock: Itb, moBtly radlnsl. 
_... 1_._ ._ ._._ ._ ■-Qie-oblong- -■----■-- 



tolnted, the strong side nerves uniting In marglDal 
Mips: ahesths short and flaring, deciduous: fls. small 
ami whltlah, verv numerous in alender-panloled ra- 



, p. 23S.— A very etfecClve plant tor bold n 
effects, perfectly hardy in tha northern stales, and now 
frequently planted. It Is everywhere knowD In the 
trade aa P. tiitpiilalum. It prtidaoes clouda of bloom. 
Tar. wmpi«tnm is cult. 

12. BachaUntasa, Schmidt. Saoalihi. Fig. 1881. 
Exceedingly vigorons plants, spreading rapidly from 
the tips of strong underground shoots, the reddish gla- 
brous dead atslks often standing B-12 ft. high through 
the winter: tvs. very large, frequently 1 n. or more 
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long, loftdDll gntD, tha blwls OTkl-obloDK' IH-Z times 
at long ■• broad, ihalloir-eordKCo aX baae, icarcety 

S lilted, the promiDODt aide voIdb nnltlnB hj the enda : 
. KTeenlib, In reUtiTSly Binall uillary clnilen, the 
kkeoe trlEODoae. lilmnd of SacbRllD, Dorth of Jftpan, In 
Bnaelnn territory. B.U. 6540. B.H. ISTS.p. 36: ISKl. 
pp. 394,399; 1«94, p. SS. On. 21, p. 280. Q.C.I 
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>— PolyBoDum SachnUncnH {X Kl- 

G.M. 31;]76. V. 17:161. -Re- 



andlll. 14:1.™ (In fr,), O.M. 31:178. V. 17:lGI.-ite- 
cently Introduced (In N, Aiuer. in 1894) for (oraftB and 
tor onmoient. it Ib invetemlely peralalent nhen once 
established, end may en'-llv become a, peat. For toraire 
It haa Utile merit where other thinga can be ^rown, for 

It Id tnn .vnDpDd Pnr nlatxlina in ri^i.ait nlni^AD n.Vka>-a D 



dlttrlbuled : 
■nd nilb moi 



p. omiidetiim. Hook.. La i 
'En In Ita dwarf liie, d«i; 
.eavea, with waved marglaa. i 



1 like P. i 



iwlr habit, anutll rifid 

' almple female t%- 

.... L. Thnnh. Tnbei- 

i-n»t«d cUmber, with reddlah atemi: Ira. coidate-ocaU' 
lie, ahlning: Qa. amall and whitish In anreedini panklea. 
LQlna aiid Jamn. — P. plarvanUon, Sort. -= Maohlnnbtckla 
Plaljeladsa.— P. tpharoMAehimm. llelan. Allied to P. a(B». 
fmm which 11 dlffem in the"den»« bread cillnilric nr .InhMa 
iplkeof blood-red prndnlooa flowera." Himalaya. 



brifhtn 



3 ft. o 



iting In rough pla 
required, it Is one ot (be bpat of all lipr- 
uinia. It Is perfectly bardy in Ihe North 
thrive anywhere. P. Sieboldi was oni-e 
I SacMlne, but that species is niurh 

profuae blooni. 



B.M. «m;. 

iliiLm, Wall. Bork plant aUled l« P. affinc: Da. 

ilored.lnmaDralanJeraidkea: Ivi. rather nnmer- 

' .tenia, ahort, ovate- acDIe; demDibrnl. the >l«ii) 

ilonc. Himalaya, up to ie.iOI>tt. B.M.44C2. tin.i», 

p.6«; 43, p.Mli ii.p.lN. I,. H. B. 

POLtMHIA (Che mute Polyhymtila). Compiiita. 

vlacld and beavy-acented, the North American apeciea 
being perennial herba, the Soath American ahmbby or 
tree-like. They have loose panlelea of yellow or whitiih 
fls. borne in tummer. For further description, aee 
Qray's Mannal, Brltton and Browo's Illuatrated Flora, 

Ouiadtmll, Linn. Canada or SMAix-rLowiBitD LiAr 
Cup. HelRhl 2-5 ft. : Ira. deltoid-orals to hastate, tbia. 
deeply anfculate-lobed ; lobes dentate, 4-10 In. long: 

'  ' I, 4-6 llnea broad; rays 

imp, rich, shaded placee, 
wesLEro ^-'uL. lo Minn., south N. C. to Ark. B.B. 2:405. 
-Var. ndliU, Qray. with vbltlah rays aomellmea 
K In. long, Is also offered by one dealer In native 

POLTFOOITHI (Greek, many reel; allading to the ei- 
tensive rootstoeks). P<it]ipedidrt(t. A genua of terns 
with naked rounded sorl, and with the Ivs. Jointed to 
the rootatocka, leaving a scar when thay separata. As 
here treated the veins may be tree or united to form 
areolB. The gonns la a very eitenslve one, growing in 
all parti of the world, and has frequeolly been divided 
Into a series of genera based on babit and the nature ot 
TenatloD, which Is probably a more logical treatment; 
some of these general. Indeed, as Phymatodes and Phle- 
bodinm, have been here separated; the genus would be 
more homogenous were others placed by themselves. 
For culture, see Fern. 



. Vtin 



.- (i-». 01 



:> pinnate. 
B. Son targt, eonxpieuout. 

Tulgfcra, Linn. Wall Fikn. Polypodt. FIga. 1881-3. 
Lvs.4-10 in. long, on pale stalks halt their length, 1-3 In. 
wide, cut nearly or quite to the rachis into entire or 
■lightly toothed blunt plnnn. New Eniiland to Ala. and 
westward to Ore.; also common throughoat Europe, 
where many forms are In cult. Var. Cijnbrianin (Flg- 
1S84) oceurs in New York and Nsw England. 

Iftlektnm, Kellogg. Ltr. 1S-15 In. long, 4-8 In. wide, 
on long, straw-colored stalks; pinnae numerona, taper- 
ing to a Blender point, abarply ser- 
rate. Calif, to Waah. 




peetinUnni. Lltin, Lvs. elllptlo- 
lanceolate, 1-2!^ ft. long, 2-6 In. 
wide, cut to the racbis into horiion- 



HiHg rtgiilar 
 ludtd r, 



nola taeh lotH o 



c. Li'i. limpU, iiHdirided. 
TaodnllUliam, Tdnga ft Fisch, Lvs. of 2 sorts rising 
from slender, wide-creeping rootstocka ; sterile Iva. 
roundish or elliptic; sporophylls linear or llgnlale.wlih 
large sorl In a single row. Tropical Amer,, from tha 
West ladles southward. 
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cc. Lvs, pinnate. 

D. Fronds covered toith flat scales underneath, 

poljpodioldM, A. S. Hitchcock. Lvs. 2-6 in. loDg» an 
Inch or more wide, with entire pinn»; veins indistinct, 
from the thick texture. Va. and southern lit. to Brazil; 
commonly growing on trees in the southern states. 




1883. Polypodium vulffare (X ^). 

J>D. Fronds smooth beneath. 

■. Pinn€S broad at base and often confluent, 

CaUltenionm, Kaulf. Lvs. 4-9 in. long, 1-5 in. wide, 
cut into finely toothed pinn» which are mostly confluent 
at the base. California.— Has much the habit of the 
European forms of P. vulgare. 

Ofttharinas, Langs. & Fisch. Lvs. 6-12 in. long, 3-5 in. 
wide, with numerous nearly opposite pinnn which are 
dilated at the base, contracted just above the base, and 
slightly enlarged and bluntly rounded at the tip; sori 
large near the midrib. Brazil. 



Pinna narrowed and distinct at base 

IrazinifdUiuii, Jacq. Lvs. 2-4 ft. long, 12-18 in. wide, 
on firm stalks 1-2 ft. long; pinnn 4-9 in. long, with a 
tough, somewhat leathery texture and entire margin. 

Columbia to Brazil and Peru. 

inbaiirieQUtitm, B 1 u m e. 
Stalks 6-12 in. long, glossy, 
from wide - creeping r o o t - 
stocks: lvs. 2-3 ft. long, 8-12 
in. wide; sori in a single row 
immersed in the leaf. India 
to Australia. 

AAA. Veins {primary) dis- 
tinet from midrib to the 
edge, connected by parallel 
transverse veinlets form- 
ing rows of similar 
areolce, 

B. Zus. elongate, simple, 
smooth beneath, 

Fhyllitidis, Linn. Lvs. 1-3 
ft. long, 1-4 in. wide, with an 
acute point, and the lower 
part narrowed . gradually ; 
ureo!» in rows of 6-12, usu- 
ally with 2 sori each. Fla. to 
Brazil.— This species might 
more justly be placed in the 
genus Campyloneuron. 

BB. Lva. with under surface 
tomentoae. 

Lingua, Swz. Lvs. 4-8 in. 
long, 1-4 in. wide, the apex 
often cuspidate, the base nar- 
rowed or rounded; upper sur- 
face naked, the lower matted 
with reddish cottony brown; 
sori in close rows of 4-6 each. 




1884. Polypodium vulgare. 
var. Canabricum. 

A crested or mnch-cnt 
form, from a specimen 
found in New Hamp- 
shire. iX%.) 



Japan to Ceylon.— This spe- 
cies and the next are often placed in the genus Nipho- 
bolus. 

trieAfpe, Swz. Lvs. hastate, 2-4 in. each way, with a 
central lanceolate-triangular lobe and spreading lateral 



ones which are more or less auricled at the base. Ja- 
pan and Corea. 

P. aiareum. See Pblebodiom.^P. Dry&pteria. See Phegop- 
teris Dryopteris.— P. glaiieum. See Phymatodes. — P. Aexo- 
gondpierum. See Phesopteris.- P. Kerandreanum. See Phe- 

Sopteris.- P. muaaefHium. See Phymatodes. — P. nigriaeena, 
ee Phsrmatodea.— P. Phegdpteria. See Phegopteris Polypo- 
dioides.— P. Phymatodea. See Phymatodes.— P. plumbaum is 
a form of Aspleninm fllixfcemina.- P. gusreifblium. See Dry- 
narla.— P. rigidulwn. See Drynaria.- P. Stv^rtxU. See Phy- 
matodes. L. m. Underwood. 

FOLTPODT. ^Q^ Polypodium. 

FOL't'FTEBIS (Greek words meaning many-winged 
or feathered; referring to the pappus). Compdsitce, 
This includes a handsome, rosy-fld. hardy annual known 
to the trade as Palafoxia Hookeriana. Polypteris is a 
genus of 4 species of North American herbs : lvs. mostly 
entire, alternate or the lower opposite, and lax corym- 
bosely panicled heads of fls. borne in summer and au- 
tumn: involucre broadly bell-shaped or top-shaped; 
bracts commonly in 2 series, more or less colored and 
petal-like towanl the tips: rays wanting except in P, 
Hookeriana: akenes linear to club-shaped, 4-sided: 
pappus of 6-12 equal scales. Distinguished from Pala- 
foxia by the colored tips of the involucral bracts and the 
deeply divided limb of the corolla. Monographed in 
Gray's Synoptical Flora. 

Hodkeriana, Gray (PalafSxia Hookerihna, Torr.). 
Annual 1-4 ft. high: lvs. lanceolate, mostly 3-uerved 
below: heads 1 in. or more across; rays 8-10, deeply 
3-cleft. Sandy plains. Neb. to Tex. B.M. 5549.— Hand- 
some plant; sometimes treated as an everlasting. 

FOL^BCL^S {many and shade; referring to the 
abundant foliage). Aralid^ea. Large shrubs or trees, 
glabrous, of about 8 species of India, Africa and Malaya. 
Lvs. pinnate, with thick entire leaflets: fls. small, 
usually 5-merous (sometimes 4-merous), the calyx 
truncate or toothed, the petals valvate, the ovary 5-8- 
loculed, the styles usually of the same number and 
distinct. Polyscias is allied to tropical Aralias and 
Panax, and the culture is the same as for those plants. 
For further botanical discussion, see Panax. 

paoidilAta, Baker {TerminMia ilegans, Hort.). 
Erect, glabrous shrub: lvs. pinnate, usually with 7 
Ifts., of which the terminal one is 7-9 in. long, oblong 
and obtuse, shining. Mauritius. — This is another ex- 
ample of the confusion which arises from the naming 
of garden plants before their flowers or fruits are 
known. For several years this plant was supposed to 
be a Terminalia, but now it is known to belong to a 
wholly different family. Another example is Aralia 
Chabrieri of the gardens, which belongs to the Celas- 
traces (Eltsodendron). 

pinnate, Forst. {ArMia latifblia, Wight A Am.). 
Leaflets orbicular, either nearly entire or with small and 
remote teeth, the base heart-shaped. Malaya.— The 
writer does not know that the Aralia latifolia of 
gardeners is the above plant, as he has not seen it. 
Aralia latifolia of the trade is described as "very bold 
and rich in appearance; gnreen and pale yellow leaves.** 

L. H. B. 

FOLTBTACHTA (Greek, referring to the many spike- 
lets). Orehiddcete, About 40 species of tropical epiphy- 
tic orchids, none of which have showy fls. P. luteola, a 
native of the West Indies, has minute greenish yellow 
fls. and has probably been cult, in America, but is not 
worth while. Sepals connivent or subpatent, the lateral 
ones connate with the short foot of the column into a 
mentum: column short: flowering stems short, few- 
leaved, pseudobulbous. See Orchid. 

Intdola, Hook. {Dendrdbium polyatdchyon, Sw.). 
Height 6-12 in.: lvs. oblong-linear or lanceolate-oblong, 
exc^Bded by the stem ; lip 3-lobed to the middle. 

FOLfSTICHim (Greek, many rows; referring to the 
sori). Polypodideece. A genus of ferns mostly of tem- 
perate regions with free veins and the roundish sori 
covered by indusia that are peltate and attached to the 
leaf by a short central stalk. They are mostly easily 
grown and thrive best in shade. Some of the species do 



POLYSTICHUM 



A. Lvl. limpljl pinnale llirotig\evt. 
B. Lover pinna graduall]/ rtduced to mere label. 
I>«II«UtU, Roth. {Axplditim LoneMHi). HOLLT PxBH. 
Lti. 9-20 in. Iouk, rigid, Ibe plnnn broadly UncsoUM- 
filcatc, tbe loweettrl&n- 
galar. North Europe 
uhI America, mostly Id 
high iMltudeB. 
BB. Letter pinna itaret- 
In it a«9 smaller 
than fkoie above. 



Australia. 




(Aipldi tin arrviticKo- 
idet, Sm.). CflRiBTMAS 
FtRN. PIfcs. 1889, 1886. 

crowns, with stalks 6-B 
in. high, the pinnK lin- 
ear- laaeeo late, some v'- ~ 



with appresied t 
spire-bearliiB i 
coDtraoted, w 1 tb 
fluent anri. EaB 
United States. -O 



Dlat 



e of 



a, sorl; b, liidiulain. 
Eanlf.), Stalks4-12 in. long, ebilT; at base or thronsb- 
out; pinnnlong, Llnear-aoumlnale, serrate or doubly aer- 
ratej sori in a single row midway from midrib to mar- 
gin. Utah northward and westward. 

leptdoMLltlon. Hook. Btlpea densely elotbedwltblarire, 
heart-shaped seales: Its. abort, with 12-lfi pairs of pin- 
na, nuequal -sided, scarcely toothed: aorl usually In two 
rows. Japan. 

A4. Lvs. tcilit atirieltM of p(n«a taming dlltinef leaf- 
I«ls. 
Tlvlparam, Fie. Lvs. IZ-IS In. long, i-6 in wide, with 
nnmeroDS lanpeolate plnns; lower basai margin ob- 
liquely tmneate; sorl in 2 or 4 rows. West ludiea. 



■. Pinnulei 



ieled. 



Mnlefctcm, Both. iAipidium acuUiluni, Swc). Lvs. 
S ft. or more long, 6-(J Id. wide; plunules twice as long 
as wide, with very conspleuoua baaal auricles. Eu. and 
Calif. — P. prollfenim, Hort., Is an Australian form pro- 
ducing buds on the leaves. 

■ngnUre, Wllld. Lva. 1-2 ft. long, rather narrowly 
lanceolate; pinnules nearly triangular, Iwo'thlrda as 
broad as long, more or less Incised. Europe. 

Braflnil, Lawsan. Lvs. 18-Si In. long, narrowly ellip- 
tic - laDceolate; pinnules 7-10 pairs to each pinna. 
' >h] edge parallel with the raohis. 



POMEGRANATE 

natlfld, the lower plnnn largest; texture Orm, glossy: 

—J i_ n -he midrib. Japan to Ceylon and 

L. M. Dbdebwood. 
P0HAS£BKI8 (Greek words aald to refer to the 

membranonacoverlngof thafrult). BhamiiAeea. Hera 
belongs the Victorian Haiel, J>. aptlata. AecordinK 
to Bentham thia la a shrub 3-t> ft. hlgb, but Von Muel- 
ler, in hi» "Select Eitra-Tropleal i'lanta," aays it la 
'a tree attaining a height occasionally of 60 feet, bat 
moatly amaller. The foliage la devoured with avidity by 
pasture animals, often In preference to ordinary good 
feed. The genus contains several other large-leaved 
species." The genus la conflned to Australia and New 
Zealand, and 18 epecies are described in the Flora Aus- 
Iralienais. Tbey are mostly shrubs with foliage mat- 

fls. in ambel-llke cymes forming terminal panicles or 
corymbs. Cslyi-tube entirely aduaie to the ovary, tba 
limb S-parted, decidnaua or redeied; |>etals ellber con- 
cave or flattlah or none; stamens E, tbe BlameDta long 
and UBU ally suddenly inflected and alternate near the top; 
disk annular, never very prominent; style 3-eleft, 
rarely almost entire: capsule septloidally S-valved. 

kp4Ula, Lablll. Lva. 2-4 In. long, irregularly ereoate 
and rugose: calyx stellate-tomentose or hoary, with > 
very short tube: cymes rather loose, numerous Id mnch- 
branched panicles : petals none. Anatralia. Cultivated 
in CalUomia for ornament. See Muiinf ia, ^_ u_ 

POMXaBAHATB, the vemaenlar of Panlca Orana- 
tmn, a amali tree of Bontbem Asia, grown both for 
ornament and for Ita edible fruit. Fig. 1687. See 
Ptiniea. It ia somewhat grown In the open In the 
aouthem atatsa, and also aa a pot- or tub-plant in 
gteenbonsea In the North. 

The natural habit of tba Pomegranate la of ratber 
busby growth, but by careful training a tree 15-20 ft. 
may be produced. Tbis, however, seems possible only 
In the extreme aontheni sections of the United Sutes. 
A great many sboots spring from tbe base of the 
pilot; these should be cut out, as It Is contended tbat 
they withdraw the nutriment which should go to the 
fruit-bearing stems. The branches are slender, twiggy, 
nearly cylindrical, somewhat thorny; lvs, lanceolate, 
long, narrow, glosay green and with red veins; fls. with 
a red colored, thick, fleshy cstyi. crowned with bright 
scarlet, crumpled petals and numerous stamens. Tbe 
fruit la globular, lopped with a crown-like calyx, and 
the interior consists of numerous seeds envsloped In a 
bright, crimson -colored pulp, seeds being arranged in 
segments, separated by a tbin skin, and very acid in 
the typical Tariely. A cooling, acescent drink ia made 
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CC, Pinnulei icarerly atirielfd. 

K'ehirdi, Hook, Lva. 9-IS in. long, ovate-deltoid, 
with 12-15 pairs of pinnat; pinnules deeply toothed, 
teilure coriaceous. New Zealand. 

amlbils, Blume. Lva. 1 ft. or more long, 6-9 In. wide, 
with a lauceolBte terroloal pinna and 3-6 pairs of lateral 

• eharply Bpinuloae aerrate. India, Japan and 



Captnse, .1. Sm. (P. eoriierum.Svi.). Stalks 1-2 tt. 
long: lvs. 1-3 ft. long, aubdelioid, the aegnienta lanceo 
late and bluntly lob-d, the teeth not mucronate. S. 
Africa, S. America and New Zealand. 

ariititnm, Snz. Stalks scattered. 12-18 in, long, 
■caly below : lva, 1-2 ft, long, 9-12 in. wide, 3-i-pin- 



POMEGRANATE 

trOTO thfl pulpy leeilg, with ths addition of vatsr i 
sugar. This la moch used at the South, and 1« es 
dally Kntefal Id fuvers. The plut U injured by  c 
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DoubU Tariiffattd, c 



the 34th ilegr«« of latitude north. For blRher latitudes 

torf darlDK winter. For aome aectlona of the South It 
Is used toT hedges. The fruit begins to ripen about 
September and cm be kept for several weeks. 

The Pomegranate Is multiplied by hardwood enttinKs 
planted In open Krounit during Pebnury, or by layers 



I oQttings aunnK amniner. As the 
IS many shoots, these are often nsed, as they 
naually are provided with rootlets. 

The PomeKranate 1b sapposed to have been Intro- 
duced Into aonthera Europe by the Carthigtnlans, 
whose Latin name of "Panlens* was thus given and 
derived. We aliio And a reference Id the sacred sorlp- 
tnre:i. Theophrastua described It 300 years before tbe 
Christian era, and Pliny oansldered It one of tbe most 
valuable tmlts, both as to its beauty and medicinal 
properties. The bark of tbe root is a well-known as- 
trlnfcent employed In thermpeutica. in dysentery and 
diarrhiBa; the rind of the fruit when bolted has for 
many generations paat lieen the rvmedy for tenia, aud 
a Jet-blaok. smooth writing Ink Is also made ol It. 

The Pomegranate ia a native of some parts of Asia, 
and by some botanical authors la said to be also found In 
Dorthem Africa and China. Although of such ancient 
origin and eulllvatlon. there are but tew varieties of 
tbe fmlt-bearlug section disseminated In this country 
and Europe, but. according to F^rmlnger, several flue 
Tarletlea have been grown In Bengal from aeed brongbt 
from Cabul, one being seedless, another growing to the 
Blieofau ordinary human head," and atlll another aa 
large as a small shaddock. 

VABimae Qbown »ob PHtrrr. 
ITild.— With a BfaarT> acid pulp: fruit often verr 
tj._ .. ... •'-'-!iabrt<ht™ioredrtnd. 



le pelala being striped and mottled v 



FOIIELO. Also known as Pumeh. Pumelow, Pan- 
peloi, Orape-fniil, J-'orbiddtn Fruit, fniitof Paraditt,- 
by the French oa Pompelmoute, and by the Spanish and 
Dutch as Pampelnioea . Pomelo la a contraction o( 
pomum melo, tbe melon apple. Fig, 1888. Thla deair- 
able fruit Is botanlcally Cilrui Decumana (seep. 3)^4, 
Vol. I ). Hacfadyeu, in bia Flora of Jamaica, made It a 
separate apecies nnder tbe name of Cilrug Paradiii (see 
Q.F. 8:163), but this Dame has not been retained . C. 
Dirimana Includes botb tbe Pomelos and the Shad- 
docks. 

Cilms Dftumana Is a native of the Malayan and 
Polynesian Islands, but Is now eiCenelvely cultivated in 
India, the West Indies, Florida, California, and in moat 
tropical and seml-troptcal countries. It is a handsome 
tree, abont 2G to 30 ft. high, with subereet branchea. 
Lvs. large, oval or ovate-oblong, crennlated, and usually 
emarglnaCe, with scattered pubescence along tbe mar- 
ginal petiole slightly broadly winged: Ss. large, white; 
atamena 16-24: fr. naually pale lemoQH»ilor, either 
globose or pyrlform, the best varieties being about 
twloe the siie of a good orangej pulp pale yellow or 
greenish white. The pear-shaped form is not now cul- 
tivated, and the very large, thick-skinned varieties with 
Boarsefleab are undesirable. One of thebest varieties of 
Pomelo or Grape-fralt known Is grown in the bills of 
Jamaica, and of late years has been very extensively 
planted throaghout Uie Island. It is a fmlt about 16 
inehes In circumference, pale lemon-color, with smooth 
skin and oil glands very naticcable bat below the surface. 
The puip 1b pale yellow or greenish white, snbaeld In 
flavor, or fairly sweet when the fruit Is quite ripe. The 
fruits are borne nsnally In clusters of from 3 to IB, hence 
the name Grapt-fruit (In cluslera or bnncbes like 
grapes), by which It Is known In Jamaica. This fmlt 
commands a ready sals at highly remunerative pricea in 
the New York and otber markeu. Many varieties of 
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Daiblf Am.— With a very Urge calyx, I 
numerooa large bright scarlet petals, lari 
f omnon slnglp Ijpe. Tb«4e are pmdnred 
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Pomelo are now enltlvated, tbe majority of these having 
origlnalvd in California or Florida. 

The Pomelo la much eateemed aa a dessert fruit, and 
bas tbe reputation of being an eicellent digeative. It 
contains aagar and citric acid, with much essential oil 
In tbe peel. In Jamaica this fruit tree is propagated 
from seeda, or by budding on the rongh lemon slock. 
It grows in company with tbe orange, and requires the 
same treatment; It Is not, however, so liable to disease 
aa the orange, nor la It so much Seated by asale and 
other tronblesome Insects. 
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SkadiliKit.-AltbonKh botsDicall; ths Pometo and 
fibkddook are ot one species, u knovQ hortlcultu rally In 
Jamaica they are very different. Tbe 8baddopk ia a 
■mailer tree than tbe Pomelo, with larger leai-es, bat 
the greatest difference ie In the Irull. Wliilst one Is 
an eaceemed and vaiualile dessert (rult. the other la 
hardly ever Deed, and la not exported. There are 
two varieties of Shaddock,— ooe with a Klobose fruit 
and flesh of a pale color, the other pear iib aped, vrith 
I crimson flenh. In both, tbe (rulta are very larice, often 
weighing 15 or 16 pounds; the rind Is eiceedlngly 
thick, the vesicles are large and distinct, but tbe fleih 
Is dry and coarse, except in occasional varieties. The 
ehaddoek Is said to have been hrougbt to the West 
Indies by Captain Shaddock. 

Sog Sliaddock.—'TiiiB varletj> la verj' Ilka tbe pear- 
shaped Shaddock in appearance, and It la probably a 
hybrid between tbe Shaddock and tbe citron, or tbe 
rough lemon. It Is of no valae whatever as a fralt, 
being intensely bitter, bnt It is used tor tbe purpose of 

soma hoQses at certain seasons of tbe year. Tbe Hog 
ghaddock Is said to make an excellent stock on which to 
bod Pomelo. yf_ Ribbib. 

The Pomclo in Fuirida.— In noplace in tbe world 

aa in Florida. Indeed, tbe Improvemunt ot the fruit and 
extension of Its coltlvailon in that stale has led to Its 
eatabllshment aa an Important commercial fruit. Its 
cultivation aa s market fruit bas been extended from 
Florida to California and Jamaica, and It la only in these 
localities aa yet, ao far as the writer Is informed, where 
any of Ita varieties are grown on a commercial scale. In 
most foreign oountrlea the pear-shaped Pomelos, or 
Shaddocks aa tbey are more properly called, are con- 
aldered superior to tbe round varieties, but in tbis coun- 
try tbe Industry baa been buUtup with the ronud types, 
Tarletles ot which have been developed that are raucb 
aweeter and ot belter quality and flavor than any of the 
pear-shaped forms or Shaddocks. Tbe good varieties 
grown for the market In Florida are almost entirely ot 
native origin, though one fairly good sort— the Pamam- 
buoo^was Introduced from South America. 

In Florida tbe Pomclo is, In general, cultivated and 
manured the same as tbe orange. The trees grow rather 

considerable space. They are ordinarily planted about 
30 feet apart. Pomelo seedlings from fruits of good 
quality nsnaliy produce good marketable fruits, but tbe 
differentiation ot varieties has progressed far enough 
ao that advanced hortlcfiltorlats recommend budding or 
grafting In order to secure fruit ot the best quality. 
(For a short desrription of tbe varieties commonly 
grown see Oilrui Decumann.) The Pomelo l9 usually 
budded either on ils own stock or on that of the sweet 
orange or sour orange. Many growerslhink 
that it gives bent rcxults when budded on 
Its own stock, and this Is very axlenslvely 
practiced In Florida. Tbe Pomelo Is more 
easily Injured by cold than the orange, 
and in tbe freeie of 181M-5 in Florida all 
trees In the nortliern and central part of 
the state were killed to the ground. Since 
this time large plantings have been made in 
southern Florida, and In a tew years a much 
larger crop will be produced tban ever be- 
fore. Considerable quantities ot the fruil 
are also being produced In Culltomia, 

H.J. WSBBBB. 

POHIIE BLAHCEE. Pi^oraUa eicuUnta. 

POHOLOOT (Literally, stirni-e offnilt). 
All those subjects, botli practical and scien- 
tiflc, that have to do with tbe growing of 
fruits are a-fsenihlcd under the terra Po- 
mology. It Is synonymous with Fruit-grow. 
Ing. There bas been an effort to divorce 
the terms Pomology and Fruit-growing, 
making the former comprise the scientific 
and classlOcatory subjects and the latter tbe 
practical subjects; hut sucb division Is ar- 
bitrary and Is opposed to usage. The word 



POMOLOGY 



''growlng''CBn no longer be held, when used In aneh 
connection, to designate tnerely tbe planting and care 
o( fruit-plants, for all good practice la tndlasolubl; 
aasociated with selentlfio knowledge and theory. Fruit- 
growing la a more familiar and homely term than the 
Latln-Oreek word Pomology, and tor that reason It baa 



seemed to 




be leas ailaptable to the 
formal preseulatlon of the 
knowledge connected with 
fruits. It la significant, 
with the ex - 



ieption 



of Prii 



mological V, 

the trult boons tnat nave 
done much to mold public 
opinion In America have 
been known as Pomologies, 
notwithsunding tbe fact 
that tbe greater n 



tlon 



u great at- 

o formal deurip- 
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term Pomology li 
on the Latin pamiiM, a 
word that was used generically for "fruit." In later 
Latin It came to be associated more particularly with 
tbe apple- like trulta. Tbe word Is preserved to us In the 
French )iorn)H(, meanlng''apple,"and In other Ian gusgea 
of Latin derivation. In English we know it as pome, a 
botanical term used to designate fruits that have th« 
peculiar morphological structure ot tbe apple and pear. 
This nse ot tbe term Is explained under tbe article Pu- 
rue. A pome is shown In Fig. 1889. The "core," inside 
tbe light dotted line. Is tbe ripened carpels; tbe Besb, 
outside tbis line, Is the thickened torus or receptaole, on 

tbs root oC tbe word Pomology is derived from the Latin 
PDmiim ratber than from the botanical pane, 

Tbe limitations ot pomology, as an art and science, 
depend on tbe nse of the word "trult." This word, as 
Dsed by the horticulturist, la impossible ot deHnitlon. 
Products that are classed with fruiu in on« aounlrr 
may he classed with vegetables In anotber^To the 
borticulturlsl a fruit is a product that is closely asso- 
ciated. In Its origin, with tbe flower. As used in this 
country, a fruit is the product ot a bush or tree or 
woody vine, the most marked exception being tbe straw- 
berry. Moat fmlts may be grouped under three gen> 
eral beads,— orchard or tree fruits, vine fruits |of 
which tbe grape Is the type), and small fruits. Of tbe 
orchard fruits, the leading groups are the pome fruits 
(applet, pears, eto.l, drupe fruits (peaches, plums. 
cberriy. etc.), and the citrous fruits (oranges, lemons, 
elc.l^The species of fruits that are fairly well known 
I America are not less than 150, bnt the Impor- 
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Pralt-erowlDg is tba moit ImportBQt and cbanc- 
t«Tl«tie bonleultDnd Inteteat of North America. In 
(•at, North AmerickO (KimolDfty mmy Justl; be said to 
bo the bsit and most progreiBlTe in the world if eicel- 
lenca la measured b; commercUl Standarda, qnantllr of 
product, and tbe quickness 
and preaision with which 
■cleDtifla theory and dlseOT- 
ery are applied to It. Most 
remarkable ' * '■ " 

quick assii 

plleallon of t_ . . 

taacbluga are afforded by 
tba readlneii with whieb 
rrul^R^□<>e^■wlIbl■ltholB■t 
decada have adupUd the 
Ideal uBoolated with tillage, 
■praj-log, polllnatlDD, fertl- 
liilDK and pmuiug. Tet, 
great aa bare been the ad- 
TADcea, progress has onlf 
begun: one advance leads 
to another. Piotares of typi- 
cal American f ml t -planta- 
tions mar be (ound under 
Srap*, Borliculliire, Olive, 
Orangt, Neio Vork. FtaeJi, 
PJum, et«., and others are 
sbowD Id Figs. 1S90-1895. 

The Amsrican Ideals Id 
Pomology are quite unlike 
tbe European. Tbe Ameri- 
can alma at uniformity over 
large areas. The European 

gives more attenlloo to special praoticea, particularly In 
tralaiog of frult-ireea. This la wall lUuatraled In Amer- 
ican narserlea aa contraated with European nuraeries 
(see JVuraery). The American merely prunes his fruit 
trees la tbe nnrsery: be does not trkln them. The 
American Ideal In nursery stock Is shown la Pig. 1890. 
Sea PntniyiQ. 

In nearly all parts of tbe country the extension of 
fruit-growing ts the most radical cbange of base now 
taklug place In farming operations. This growth of 
the fruit business Is possible, beeaaae tbe consumption 
ol fruit la Inereaaing amongat all people, tbe facilities 
for tranaportatlon bavs been Improved, Bclentlflc dis- 
covery has Insured tbe production of good crops, and 
because many other kinds of farming have been rela- 
tively nnprofltable. Unfortunately, there are no com- 
plete Btstlatlca yet published of tbe pomologlcal re- 
sources of the United Stales or Canada. 

Whilst the phenomena development of American 
pomology has been due In great E 



of tbe Cultivation of Fruit Trees " In lgI7, and followed 
by Thaeber'a 'American Orcbardlst' in 1832. These 
pioneer writings gave much of their space to Orchard 
management, with little mere compilation of descrip- 
tions of varieties. Subsequent volumes, for ueacly 
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•conomle conditions, It also baa tweo hastened by book 
writings. No less than fifty anthora have contributed 
books a( greater or less sice, ellber on the general sub- 
lect or on special fmlts, beginning with Coie'a'Vlew 



fifty years, were In large part compilations and eotta 
lions of accounts of varieties. To this latter class 
belong tbe work a of Prince, Kenrick, Downing, Thomas, 
Warder. It la only In tbe present time that we have 
come to treat the subjeet fandamentally, by giving the 
weight of discnsalon to principles of orchard manage- 
ment. For further dlacusslon of books, see the article 
HoTticuUure. 

Tbe evolutlan of our pomology Is well Illustrated In 
the radical change of ideals within the last quarter 
centnry. Thexe new points of view may be arranged 
conveniently nndar seven general beads: 

1. The most Important point of view connected with 
our commercial pomology is tbe fact that there Is a 
liorllcQltnral Industry as ■liaflngulshed from a general 
aRrloulturai Industry. At tbe opening of the nine- 
teeuth centnry our agriculture was more or leas homo 
geneons, largely because tbe extent of it was limited 
and tMCanae there was tittle demand for other than 
the few sMple commodities. The horticulture of that 
time was oonQned chiefly to a small area about the 
homestead. A tew vegetables, flowera and fruita In a 
small plantation, with here and there a single green- 
house, represented the borilcultural effort of tbe time. 
At tbe present day we conceive of whole atatea and 
of entire geographical areas aa horticultural regions. 
PersoDS now buy farms with the explicit purpose of de- 
voting them to tbe production of fruits or other boril- 
cultural products. Even fifty years ago bortlcuiture 
was largely an amateur's avocation, but to-day it is one 
of the leading commercial occupatlona of the country, 
and the most Imporiant single factor in It, In America, 
la pomology. With this rise of the horticultural Indus- 
trie* came a demand for ne« knowledge rtnpecting a 
hast of subjects which were undreamed of even as late 
as a half century ago. The cotemporary progresa In 
pomology Is largely a breaking awsy from tbe old 
ideals. Those persons who are still laggarda are the 
ones who are holding to the point of view of a genera- 
tion ago. Practices that were good enough for amateur 
purposes, or for the inclilental and accl<iental fruit- 
growing of our fathers, may be wholly Inadequate to tbe 
new time conditions. At the opening of tbe centnry 
there waa prarticslly no commercial orcharding. The 
apple waa grown somewhst extensively In many paris of 
the coiintr]-. parilcnlarly In New England, but II waa 
used chiefly for the making of elder. Small-fruit grow- 
ing, as a business, had not developed. In fact, com- 
mercial alrawberry -growing may be aaid to have begun 
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iinmereial orchardine baa derel oped 

tbe Ullage iileal. Uoder the old regime Ibe tree Ka« 
able to [ulte c&re o( Itself and to bear s produce good 
enough to meet tbe tmcritical demands. Nowadajs, 
however, the tree mast receive tbe very beat of care, 
for we desire annnal craps of great qQantity and o( 
the beat quality. Therefore the plant must be eup- 
plied with abundance of plant-food and moisture. 
Time was when it was thought that the mere appii- 
eatloQ of ebemlcal plant-food to the soil would be 
sufficient to make a plant productive. It Is now UD- 
deretood, however, that plant-food Is only one of the 
Tequieltes of good growth. The soil must be deep 
and loose and fine, so that It will hold moisture and 
promote all those chemical and biological actlvltiea 
which make the land jirodnctive. In former times 
the best attention in tillage was given to the annnai 
crops. The orchard was u" "" ..-..-_ 
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With tbe iDtrodnctlon of tbe Hovey In 1836, although 
tberc were market piautaclona of small eiteat about 
some of the larger towns. Tbe commereiai culEnre of 

blackberries and rsip- 
berrles, although It be- 
ftan about the mlddlr of 
tbe century, did not ac- 
quire distinct import- 
ance nutil after the 
reaction from the Civil 
War. The very fact th 
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2. With the rlae of 
commercial pomology 
there have developed all 
those questions which 
ars related to market- 
ing. Tbe new market 
Ideals clnater about 
tbree centers: (1| The 
demand for special pro- 
ducts for special uses, 

(2) tbe growing demand 

(3) the remarkable evol 

ties, and of cold atorage. rnere tias arisen an increasea 
desire for special grades and (or partlcalar kinds of 
froit. The fruits that were current fifty years ago may 
not be good enough for the markets of to-day. Com- 
mercial pomology reals on the fact that more people are 
consuming fruits. Many of theae people boy only in 
small lots for preaent consumptlaii. They go to tbe 
market often. They have no facilities for staring the 
fruit, and they do not buy for the purpose of selling. 
Therefore the small package has come to he increaa- 
inglf more important. Fie. 1S97. Within the last 
twenty-five years there has been an Increasing demand 
for a package that can be given away with the fruit. 

" and (or the small and individual 



anaportatior 



elal importance. Now that the fruit plantation bas 

risen to first Importance, In many cases, it must be 

given as good care as any farm crop. In recent 

years there has been great development of special 



large the hole must be 
to receive a tree, but 
accept Warder's advice 
that the bole abould be 
as large as the orchard. 
Tbe pbllosopby of or- 
chard tillage, as nn- 
derstood by the best 
teachers and for most 
parts of the country, li 
(1) to prepare the land 
Ihoronghly at the onl- 
■et, (2) to give frequent 
light surface tillage In 
the early part of the sea- 
son or until tbe crop Is 
nearly or quite grown, 
and then (3)(o cover tbe 
land with some crop 
that will remain on the 
1 tiie apple orchard. ground over winter and 

spring. If the laud has been well prepared it la not 
necessary to plow it deep after the firat two or three 
years, nnlesa one 1b tortilnK under a heavy cover-erop. 
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POMOLOGT 

Tho anrtKa tilth may be aecured by breaking the top- 
soil earlf In Bprlog with a ciiiaway harrow, gang plow 
or other surface- working tools. This may not ba pos- 

adda humuB and protectH the land from paddling and 
baking la the winter. It It la » l<>t(uminoua crop it also 
adds a store of available Dllrogen. It la posalbla, in 
many easfls, lo nae cover-crops ao freely, particnlarly 
of cbe leguminous kind, that the laad becomes too rlrh 
in nitrogen and tho fruit plants make too heavy growth. 
Usually the cover-i^rop ia plowed under In spring at the 
Ttry earliest opportunity In order to save tbe soil naolst- 
nre. It la by no means the anivenal practice to use 
cover-crops on frait lands, but tbe idea has come to 
and the grower may adapt it or not as his judg- 
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and efflclenC tillage of fruit lands, It la coming to be tbe 
practice to devote the land wholly to the fruits. With 
pluma and peara and some other orchard truita, it H 
often allowable to use the land for the Brat two or three 
yeara for annual crops, but theae crops abould grada- 
ally diminish and every caution abould be taken that 
they do not Interfere with the care of tbe trees. Apple 
orcbards, when tbe spaces are 10 feet apart, may b» 
cropped for aii or aighC years without injnry, providing 
good tillage and other efficient treatmenC are given. 
One reason for allowing orobards to stand in sod in the 
old timea was that It was dlfflonlt to plow beneath 
fuit-grown trees. Those persons vbo desired to plow 
and till their orchards, therefore, advocated very high 
pruning. The difficulty with these old orchards was 
ths fact that the land was allowed to ran lDt« dense 
sod. Heavy plowing in an old onihard Indicates that 
the plantation has been neglected In previous years. 
Orchards that have been well tilled from the flrat do 
not reqnire much laborlona tillage, and the roots are 
low enough to escape tillage tools. Iti recent times, 
there has beenanevolationof tillage tools which will do 
the work without neceasity of pruning the tops very 
high. Within the last ten years, at least In the eaatem 
states, the practice of tilling orchards baa lucreaaed 
rapidly. At first It was advised by a few growers and 
teachera, but the movement la now so well estabtiahed 
that It will take care of ilaelf, and In tbe oommerclal 
orchards of New York atate, at least, tbe man wbo does 
not till bis orchard Is tbe one wbo needs to apologise. 
On the Paeiflo soast, the Importance of tillage la nnl- 
versally recognised, becaune of the dry summer cli- 
mate. The necesaity of tilling orchards baa forced a 
new Ideal on tbe pomoloeiat; and when he goes to the 
expense of tilling be ferls the necessity of giving 
sufficient care In other directlona to Insure proBtablo 
returns from hla plantation. 

1. More and more, as competition Increases, is It 
necessary to give attention to pruning. It Is unfortu- 
nately true that trees will bear without pruning. Tbls, 
tberetoro, pats a premium on i)egl"ct. The old practice 
allowed the tree to grow at will for three or four years 
and to become so full of brush that the fruit could not 
be well harvested, and then the top was pruned vio- 
lenity. The result wae that the tree was set into redun- 
dant growth and was filled with water-sprouts. This 
tetided also to set the tree Into wood-bearing rather 
than Into f rait-bearin g. By the time the tree had again 
settled down to fruit -bearing the orcbardist went at It 
wltb ai and saw and a good part of the top was taken 
away. It ia now nnderntood that the Ideal pruning la 
that which prunes a little every year and keeps the tree 
In a uniformly healthy and productive condllion. The 
praning of trees has now come to be a distinct Ideal, and 
this ideal must gain Id deflnlteness and precision so 
long as fruit trees are grown. See the article Pruning. 

B. Now that there la demand for the very best prod- 
ucts. It la Increasingly more important that fmlta be 
thinned. The thinning allows theremalnlng fniits to 
grow larger and better, It saves tbe vitality of the tree, 
and It gives the orchard 1st an opportunity to remove the 
diseased specimens and thereby to contribute something 
Inward checking the spread of Insects and fungi. Thin- 
ning Is exceedingly important in all fruita that are 
essenilslly Iniurief, ss peachen, apricots and pear*. It 
la coming also 1« be more and more Important tor apples 
and for others of the cheaper fruits. In the thlnnbig of 



fmlts, ther« are always two rules to be kept In mind: 
(I) Remove tbe Injured, Imperfect or diseased speci- 
mens; (21 remove sufficient fruit so that the remalnlog 
specimens sund at a given distance from each other. 
How far apart the fruit shall he, will depend on many 



conditions. With peaches It Is a good rnle not to allow 
them to hang closer than four or five Inches (sometimes 
T or 8 In.), and In years of heavy crops they may be 
thinned more than this. This amount of thinning often 
removes two- thirds of the fmlts. It nearly always 
gives a larger balk of fniit. which brings a higher price. 
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ThlnolDg is usuallf perfoi 

before the vitality ot the trog oh ueea uuen. 

6. SpnjlDS ot fruit plantstiona bas Doirooiiie to be  
deflnlte Ideni. Within tbe lut ten yeara U baa eome lo 
be an establlebed ot^^hard pr&etioei no good orehardlst 
U now without bla apraying apparatua any more than 
be Is without hlB tillage twls. When spraying was first 
kdvlsed, tbe practice seemed to be so reToiucionary that 
great emphaaja bad lo be laid on ita Importance In ordar 
to induce people to nadertake it; therefore it may have 
been emphasized more tbsn its importance JnatlBed. 
Thia, howoTor, is neoessary with all new enterprl«BB. 
How and when to spray and wbat materials to nse are 
matters that wlil always be dlacnsaed, beosuae the pnc- 
tleea muat vary with tbe Beaaan, tbe kind of fruit, the 
geographical region, the iasects and fangi to be com' 
bated. Spraying may not be neoesaary erory year, and 
certainly not equally necesaary in all geographical 
regions; bat the fact that spraying is neesssary as a 
general orchard practice is now completely eatabliahed. 
Fig. ise8. Sai Spraying . 

7. Perhaps the moat gratifying modem development 
In our pomology la tbe demand far instruotloQ In tanda- 
msnlal princlpltss. Tears ago, tbe pomologist was aatia- 
ded if he had definite directlona as to how to perform 
certain labor. He was told what to do. At tbe present 
lime, tbe pomologist wants to be told wbat to think. 
There Beema lo be a tendency in bortlcnltnral meetltigs 
to drop tbe discussion of tbe mere details ot praetiee 
and to give InoreaBlngly more attention to the funda- 
mentkl reasons and tbe results that are to be expected 
from any line of praotioe. Knowing why a thing shonld 
be done and what the rsHulbB are likely to be, the 
pomologist can work ont the details for himself, for 
every fruit plantation and every farm Is a law nnto 

VMself. 

BYSTEHATia PoMOLOor.—Tbo classifying and describ- 
ing of the kinds of frulta Is a particular kind of pomolo- 
glcalknowledgnthatlBleft toBpeoiallsCs, who are for tbe 
most part writers. With the augmentation in numbers of 
Tarleliea, It becomes IncreaBlngly more Important that 
the most careful attention be given to describing them 
and to aaaemhllng them Into tbelr natural groups In or- 
der that similar kinds may he compared and that It may 
be poaslble to determine the name by anatyilng the ape- 
clmen. Neoeaearily, all claaBlflcaiory Bchemes tor varie- 
ties are very Imperfect since the varieties often differ 
by very slight characters, and these eharaclers may 
vary In different regions and under varying conditions. 
Theoretically the most perfect olssslflcatlon la one 
that consldera characters ot flowers as well as ot ' 
fmlts, but such schemes are usually impracticable be- 



Tbe following la John J. Thomas' scb 
tying peaches : 

DlTislon t, Pbiibtohib or Uitnaa. 
Clias I. i'trth palt or tiahtcolored. 

Section I. Leavea aemled, wllhoal 



Division II. 
Clu> I. . 
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THted. without tlsDdB 
ih nnirorm kIbdiIk. 
Ate. without BlatidB. 



Claaill. FUiAdtrpv'lli 
Section I. Leaves se 
Section II. Lesvea wl 

Clasi 111. Flahpttrplitti 

Section I. eiandi renlform. 
Following is John A. Warder's scheme tor classifying 
apples, adopted "after a long and careful coaalderatiou 
and study of this aubject." Se« Fig. 1899. 
Clsasl. Ubla(< or na(. hnvlnc the ails ahorter than the truis- 
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'. The amall sift fruit package.— Scene at  mllway atatlon. 

fruit-growers cannot aecure flowers and fruits 



reful attention tf 
riecles. In North America much baa been done, 
particularly nnder the ana pices of tbe Ameri- 
can Pomologlcal Soclrt}', to simplity and ood- 



i method connected 



a how aomething of the 
with the problem: 



._, .__ ideas associated v ._ .__ . .. 

tureof trulta. The latest aetof mlRs tor the naming 

of horticultural varieties Is that proposed by the Cor- 

:y Club, and first pQbllBbed In 



nell Horticulturists' Lazy Club, aad first pub . 

American Gardening Oct. l!i, 1898 (aee alao Wangh'a 
pamphlet on " Horlionltural Nomenclature"): 
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Ivrm "rmap^ai b«reiii^  
rg» tmeral jrnmpa apf^iflfd oy v 
ucb ai raipberT7, pLam, apricot. 



itflt. 



oall OKharda apd 



(Hfure, or tha gmove on tha slda of plami and other 

fmlta; cormgaied or rumiiriil sldei. 

If deaerlptloDB t,n to b« accurala and DOmparable, 
tha; ihould characteriiB all tha leadlnff or deslfcnatlTe 
attrlbatpn ot the frulc, and to a lees extent of the plant 
KB a wholB. Many poraons who are called on to de«crlbe 
varieties have adopted "fonDa" or regular outline*. In 
order that all charaoterlEatlons In an; one fruit shall be 
comparable. TbefoUowInK forma, adopted by ProfeBSor 
Craig, lUuatrate the polnta that a good deacrlptlon sboald 



rabaequentlr publlihed 
>1I be held to deair 



dcKriptlon. the latter dvlni dlitlniulihlna rhar- 

(or a varictr properly denrribed eliewhpre . 

la) SoehaimbllFBtlaninaybeitiiulsliiBnjbaok.lialletln. 
report, trade ratalocne or periodical, providing the liine 
bean the dale nf III pnblli-atlan, and In Kenerally dlitrlbaled 

Rtvition. 

a. No one li aulhoriied to rhanie • nama for any reason ex- 
cept whes It eoofllcti with Ibene mlei. 

There are relatively feir special technical tenna used 
In the deBcrlptloni! of pomologlcal fruits. Tha fcreater 
part of them pertain to the pome truita. The diagrama 
(Kites. 1899, 1901) llluntrate soma of these terms: 
Sphrrieal, nearly or qolte globular, the two dlaiDetera 
belDg approximately equal i caiiral, longitudinal diame- 
ter equaling or exceeding the transvarsB diameter, and 
the shonhlers or apex aomewbal narrowed ; ot-alf. broad- 
eonieal, the base more rounded; oblong, longitudinal 
dlameterdlBtlnetlytbe longer, but the Imlt not taperl tig; 
oblale, dlatlnctly flattened on the ends. In Fig- 19O0 Is 
Bhown the typical form of the pear, a abapa known as 
pyrifomi. In the true Japaneae or Band peara, the 
trult Ib nstially appla-form. (Flg.l6BD.| in Fig. 19aisre 
■bown special parts of the fruit; baiin, the depreaslon 
at the apex, In wbleh is the calyx or iff': caritf, the 
deprcBBloQ at the baae. In whleh ia tbe stem or tlalk; 
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The ionrcea of American pomology-of the species 
and raeea of fruits that we oultlvate — are chiefly (onr: 
(I) Original or early Importations of westam AbIbd and 
European fmlta; (2) oriental types, from the China- 
Japanese region; 131 the Introdaetlon In recent years of 
fruits from the Ruaalan rcgtOD ; (4) tbe developmsnt 



of DatiTB Bpecles. In ths Snt group are lueladed th« 
preTalling t>'p«« of appLea, peara, quincea, cberHsa, do- 
mealica plums, olirea, curranta, aome of the gooseber- 
~'", In tbe aecond group are cUrous fruits, peaches. 
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aled throaghaut Ohio, 
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□sin and Minnesota. It 



When the aormal o 



way of Europe. Inthethlr 
clasH-the Russian fraits— 
are typei of orchard fruits 
of such recent loCrDdnction 
amongst us that WB have 
not yeC ceased disputing 
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erits ; therefore a speelsl 



' of I 
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clasH— the native fruits— In- 
rlntles tbe grapes of the east- 
ern a t a t e s , blackberries, 

rigpberries, many gooseberries, Btrav berries (of Chile 
origin), many plums, cranberries, and a fev appli 
Bistories of these fruits may be tound In the vrriiei 
"Sketch of tbe Evolution of our Native Fmlts." 




Rcsaiaw Fbcits.— The Russian apples and thelrclose 
relatives, tbe Siberian crabs and their hybrids, r^nstl- 
tute the hardiest types of pomaeeous fruits In cultiva- 
tion. It was the demand for hardy varieties for the 
northwestem states and Canada that led to their whole- 
sale introduction into this country. 
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Red Aalracban. These varieties were Imported by the 
MassBchusetls Horticultural Society from the London 
( England ) Horticultural Society about 18:i5. Tbey 
were brought to England from Ruxsia in the early part 
of the last century by the executive of 
the latter society. Dr. Hogg is author- 
ity for the statement that Alexander 
was cultivated for SO years in England 
prior to 1808. Robert Mucnlng, super- 
intendent of the te»( garden of the 
Mansncbusetts Horticultural Society 
at ■Sftlera, described these variedea 
from home-growQ American : 
In 18^. Their productiveness and tbe 
handsome appearance of the fruit at- 
tracted attenlion. Through the efforts 
of Dr. Warder and other western po- 
malogi'ts they were rapidly distrlb- 



Tarleties of the Oldenburg o 
nsnally unharmed, wh" ^ 

were killed. "Test winters'-the name haa mare or 
less local adaptation in the West— visited tbe north- 
weatem states In 1855-6, 1872-3, 1885-6, and lastly in 
1898-9. Thus It is that Oldenburg (Duchess) has be- 
come a standard of bardlnesa among apples in the 
colder parts of the United States and Canada. Impor- 
tations of clons were made by nnraerynicn and fruit- 
growers Iwtween 1867 and 1875, but tbe main introduc- 
tion was made by tbe U. S. Department of Agriculture 
in ISTO at tbe urgent request of tbe State Agricultural 
Society of Mlnnenota, which began the agiiatlon as 
early as 1867. This importation consisted of young 
trees secured through tbe cooperation of Dr. Edward 
Regel, director of tbe Imperial Botanic Gardens at St. 
Petersburg. Tbe trees were planted on tbe grounds 
of the Agrlenltural Department at Waiihington. The 
collection conaimed of about 300 varieties. They were 
taken charge of by the lale William Saunders, superin- 
tendent of gardens and grounds. All available clous 
were cut and dir-trlbnted annually tor Ave year*. They 
attracted considerable attention In tbe colder apple- 
growing regions. Subsequent Importations of clons 
and trees were made by the Iowa Agricultural Collega 
between 1875 and 1880. In 1882 Charles Olbb, of Ab- 
botsford, Canada, accompanied by Prof. J. h, Budd, of 
)lie Iowa Agricultural College, went to Russia and spent 
tbe summer in Investigating these fruits. Large impor- 
tations ot apples, plnmH, pears and cherries followed. 
In these Inter importations the eaat-Eurapean fruita 
were collected without discrimination, and in most In- 
onsly regarded in this eounlry 
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which (lerman, Polish or Swedish. It we were to select 
the Aatrachan variety as a type ot tbe Russian apple, 
which In all prolwbi lily would I .... 




POMOLOGY 

a oomparaliTelf small namber of rariotieB could be 
Krouped about it. But this ii only one ot tbe several 
appkreutl; autheatlo {croups whieh might be erected 
opoD certain chanetarlailcs ot tree. In addition to 

AetnobaD we might eUe (1) Hlberoal type: trees vigor- 
ous groven. with open spreading tops, and very large, 
leatbery leaves, |2) Oldenburg type: moderate growera, 
with compact, round -topped heads; Ivs. ot medium slis. 
(3) LoDgfleld type: slow groireTs; branches horli on toJ 
or penduloDs; Its. whitish and woolly naderneath. 
Tbe Liongdeld apple, now one ot the moat popular ot 
the Bassians, is shown In tig. 1902. (4) Transparent 
and Tetofsky type: trees pyramidal; bark yellow, with 
numerous spurs; Ivs. large, light green. (SjAnlstype: 
trees oprighi, spreading or vase-shaped; Ivs. medium, 
veins reddish. It would seem reanouable to auppone 
that the Anls tamily was derived from the AstrachsiD 
type. The Qesh ot tbe tmlt of the various types Is very 
similar. 

These represent the principal types ot Russian 
apples. The tmlt they bear in this climate macurea In 
tlie snmmer, autumn or early winter. It does not ap- 
pear that any of tbe especially hardy varieties of nn-, 
doubted norlh or east Ruasia oHglu are winter kinds 
when grown In the Hlaslssippi valley. Snch late-keep- 
iQg kinds as give promise ot commercial value appear 
to have orlgloated lu the Bsltio provinces or to have 
been transported at an early date from the countries ti- 
the west. These types— tbe Synaps for Instance— have 
characteristically small leaves, slender twigs, and are 
less hardy than members ot the groups cited above. 

The "bloom," or glaucous covering, ot the Russian 
apple la charaeterlsllc. It doea not persist to the same 
extent, however, under all climatic conditions. In east- 
em Quebee it fails to develop to the same extent that it 
doea under the drier atmospheric conditions of tbe east- 
ern states. As addltionsl proof thstthls prulaose bloom 
Is an immediate climatic effect, we have but to com- 
pare the Colorado Spy with that grown in New Tork. 
Tbe smooth, tbin skin and abundant bloom ot the Colo- 
rsdo apple is ebaracterlslio In a greater or less degree 
ot all varieties produced In the dry regions adjacent 
to the Rockies, as lb Is ot the Russian apples lu the 
more arid portions ot that country. 

The names ot Russian apples are mnch contused. 
There Is no pomoiogical society In Ruasla to assist tbe 
trait-grower In ellmluatlng synonyms; on the other 
hand, the factors conducive to confusion are strougly in 
evidence. These are illiteracy on the part of the grower 
and tbe practice of propagating fruit trees from the 
seed iuBlesd of by grafting. Glbb aaya "nomenclature 
Id RuSKlft Is hopelessly confused. Different names are 
given to the same apples In different localltii'*, tbe 
same name to different apples growing In adjacent 
districts. - 

Fruit-growers of the West, realising that Americana 
should have a uniform system, at least In ths nomen- 
clature ot these varieties, called a meeting made up ot 
Inierosted representatives ot the fmlt-grower's asso- 
clatlons ot South Dakota, Minnesota, Iowa and Wle- 
consin. These delegates, collectively styled the"RuB- 

CroBse, Wis., Aug. 30-31, 1B9B. They decided that It 
would be wise to attempt e grouping to be based opon 
"family reaemli lance." In accordance with this the fol- 
lowing statement was adapted: "The varieties here 
grouped oa members of the same families, while In a 
tew cases differing somewhat In cbaroct eristics of tree, 
are so nearly Identical In fruit that for exhibition and 
commercial parposes they are practically the same and 
should be so considered." It i» to be regretted that a 

stand as this, because the charai'terlstlca of a variety 
cannot be changed by voting to call it by tbe same uame 
as the other member ot the group which it most 
resembles and almost, thongh not qalte. duplicates. 
Tbe trend ot modem pomology Is to preserve small 
differences, te differentiate rather than blend. The work 
of the future will consist in large part in studying 
■mall differences with a view of flndlng closer sdspta- 
tlons. The propriety of ignoring Russian nomenclatnre 
and the rule ot priority Is questionable, but In a 
measure Is defensible on the grounds ot a eonfnsed 



Russian nomenclature and the nnprononnoeableness of 
Russian names. Tbe flndlngs of the committee have on 
the whole met with the approval ot those Interested in 
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CAarrfet.— These, next to the apples, constitute the 
most clearly defined group of Russian fmlta ; yet many 
cherries commonly called Russian are In reality Polish, 
Slleslan or German. The typical cherryot northern Rus- 
sia Is represented by tbe Vladlmlrlype. Fig. 1903. This 
was first Introduced Into America as a distinct variety. 
Later importations and experience demonstrated that 
Vladimir was a type, not a variety. This type appears 
to have been growu In Russia for centuries from seed 
and sprouts. In this way s special Dlass has been de- 
veloped. Tbe Vladimir type is eharacteriied by Its 
dwarf stature- 5-8 feet blgh^lte peculiarly rounded 
and compact lop, Its dark red, meaty. fleshed fruit. 
Roslav-morelto la evidently a light-colored Juicy variety 
o( Vladimir. The characteristics of the tree are the 
same as Vladimir, although when grown from seed In 
this country the seedlings exhibit considerable varia- 



tion. The amarelles and welchsels ot Germany have 
been grown In Russia for centuries, generally from seed, 
and have become specialised forms. Cherries ot the 
Vladimir and Koslov-morello types are the hardiest ot 
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prodnetlve In tbii eountr;. The fruit-budi appekr to 
Ei« aenaitlTt to cold >iid u eaiUf injured ma some of tlis 
rteagiilted teodcrtypei of cherrlei. Allhoaf-h thetrcca 
are bardy, the introductloD of this t^pe baa not extended 
the aru o( cotnmBreial oherry-growing In tbia eonntrj 
fkrtber north than the regloni alreiidy outlined by the 
profiuble cultivation of Sari; Richmond. 

PIunJ.-Tbe pluma Imported from Rntala do not 
differ mkterlalJ; from tbose o( the domettlea type lu 
cultivation in thii country. The trees arc probably 
Bomewbat hurdler than Lombard or Green Qage, but 
tbe truit-budi are subject to winter Injury vtierever 
Lombard la uncertain. In the main the; have been un- 
productive. Among tbe most widely tested varieties are 
Early Red, Moldavka and Merunka, all of the Lombard 
type. Bee Pigs, 1853-6. 

Pniri.— These are hardy handsome treea, bnt none 
bear fruit of good quality. Where hllght Is prevalent 
tbey are extremely susceptible; while uninjured by ex- 
treme cold, blight kills ILem off rapidly. Among the 
hardiest of the class are Besatmlanka (meaning seed- 
less, which is only partly true), Gakovaky and Tonko- 
vletka. These thrive wherever the climate admita ot 
the anltivatlon of the Oldenburg apple. The fruit 
ripens In August, and mts at the core If allowed to 

Apricalt were brought to Nebraska and Kansaa by 
Ruaslan Meononites about twenty-flve years ago. A 
few of those named and distributed are likely to be 
retained In the (ruit lists ot the Went. 

Rutiian mulbirriit (Fig. 1904) have been widely 
aoid as fmlt-bearing plants by enterprising ageota, hut 
their use to the fruit-grower should be reitrieted to 
hedging and the formation of wind-breaks. For theae 
purpoeei tbey are valuable In tbe colder and mora rig- 
orous reglDna' 

Pel cAei. — So-called hardy Russian peaches are sold, 
but tbey realty belong to Bokara or TurkeaUn. The 
peaehea of the Baltic provinces do not differ eseentlally 
from the ordinary Pe re la& strain lu form or hardiness. 

The Introduction of tbe Russian fruita has given us 
hardy types from which to breed varieties for northern 
latltades. In Iowa, Hlnnesota and Wisconsin this work 
la nnder way. Seedllnga and hybrids are appearing 
each year, which ma; be considered valuable additions 
to the fruit Hats of these regions. 

Litrraiure. — Bnt two books appear to have been 
written on Russian pomology up to 1868, one by Nicolal 
Krasno Olasov, 1S18. the otfaer by Dr. Regel, director of 
the Imperial Botajtic Gardens, St. Petersburg, in 18GB. 
Tbe lalter Is called "Ruaskaya Pomologaya." It con- 
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tlons of tbe Division ot Pomology, Department of Ag- 
riculture, Washington, and Bulletins ot the Hortieul- 
tural Department ot tbe Iowa Agrlcultoral College. To 
Cbarlea Qlbb, Abbotsford, Can. (Qnebee), we are In- 
debted for the falthfal and accurate tranelatioQ ot the 
□amea given in the colleclion imported by the Depart- 
ment of Agrleoltore in 1S70. This was adopted by the 
American Pomological Society In 18811. JoRH Cbaio. 
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tains a description of £25 varieties of apples, nearly 
all of Ruaslan origin. A wood-cut of ench appeara. in 
addition to 144 colored plates. Gibb calls it "a grand, 
good fuoilamental work." American literature on Rus- 
sian fruits I* mainly conllned to three soureee: Ibe 
reports ot the Montreal Horticultural Society, publlca- 



19119. Picketcl-wacd— Poatederia cordata. 

FOVTKOtHU (O. Pontedera was an Italian botanist, 
16S8-lTfiT|. PonltdeH&eia. According lo Engler (DC. 

HonogT. Phaser. 4, p. B31) there are two species of 
PoDledeiia. P. cordala, with several vsrietlea, occnra 
in both North and South Amerioa; P. rotunditolia la 
native Irom Nicaragua to Argentina. Perennial herbs 
of bogs and ponds, with strong faoriiontal rootstorks, 
short spikes of sbowy blue flowers and mostly cordate- 
oblong or ovate mostly . shining leaves. The North 
American P.oaidita, Linn., Piciirxl-Wiid (Fig. 190S). 
la common east ot the Plains region on the borders of 
ponds and along the margins of alow streams. It ia a 
strong-growing perennial, standing in clumps and send- 
ing up seversj strong stems (from well -established 
Clants) 2-4 ft. tall, each stem bearing 1 cordate-ovate 
ist-blade and usually several leaf-abeaths: fls. light 
, somewhat 2-llpped, with S linear-oblong and 
ading lobes, tbe middle upper lobe yellow-ppolted 
le base inside; alamens 6, trlmorpbous; ovary wit b 
:ules, 3 of which develop no seeds: tr. a 1-seeded 
;le. Pontederlas are well worth eoltivaiion In bog 
lens and shallow ponds, and P. cardalu Is offered 
by dealers lo native plants. It thrives best Id 
water 10-12 in. deep. It tranaplants with ease. 
Propagated mostly by division. It grows as tar 
north as Nova Scotia and Minnesota, and there- 
fore Is iwrtectly hardy In all parts of the coun- 
trv. B,M, 1156. G,W.F.45. Mn. 7:1. V.2:196; 
- 3:336. Foi P. crataipet, tee Eichkorniaipfciofa. 

L. H. B. 
IHTHlfiVA glandoltaa is a West Indian terrestrial 
id with small greenish Howers, Itwas advertised in 
by E. OillelC. of Southwick, Mass.. bnt It Is prob- 
not hsrdy North, nnd does not appear to be in the 
e now. It Is figured In B.M. 843 as Jfrollia gland- 
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POtlMLCli Acafia Faraetiana. 

PO?LAB. SmPopulnt. 

POPLAB, TELLOW. LiriodrndroH. 

FOPPT. Fapaitr. Ctlllonda F. Is Stelucheliia. 
CaUndlna P. Stulaphomm. Coin P. FUparer BXaai. 
Hornad P. In Otaueiam. Oplnm F. is Papnttr lomni- 
teruin. Pitokl; F. See Argrmont. BUlMj P. la tbs 
eneat (train o( Papai-ir Hhirot. ToUp P. H»nHe- 
nannia. WaUh F. Sw ileeonopait Cambrieii. 
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IV». atunlnalc atklna oi Popului trcmiiU>ld« IX •/,), 

FOPULUS {BDclent Latin name). Poplar. Aspin. 
From 20 to 25 aoft-vooded troGi ot mostly small or 
mvdinm alio Id tbs Dorlbsrn bpnilapbere, mod which, 
wItbSslli.comprlBa the family A'nfirarriF. The Poplars 
are dliBcious, with bovb stumloate sad pl»tlllal« Hovers 
naked and In ilaDder mostly drooplnic csllilns la tcblch 

many, uaaatlr numeroui, on dlsllact fUsments : plallllalB 
Hs. comprlsloe a Binglfl l-loculed mostly aeesUe orary 
with ahort style and 2-4 otUn lobed long stifcmas: ti. 
a inisll 2-4-vslvcd capaole. contalalntc cotton; seeds: 
Its. alternate, stalked, moslly bmwl: had* scaly, often 
reslDOtis. Tho Poplar of lumbermen Is the tullp-troo. 
{Heii Liriodrudron.) 
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The fault In the planting of Poplars la the tcDdeney 
to plant too many and to allow them to give character 
to tbe place. Alwut aummer resorta, (or eiunple, 
Poplara and willows are uaed nincb too freely. Thev 
(Ire the place a look of cheapnesa. They are planted in 



BDcb places because tbey grow npldlyand thrive Id ud- 
farorsble condlliona; but it is better to use them for 
temporary effoets, allowing belter trees, that are ptaDted 
with them, graduaily to take tbeir places. The legiti- 
mate use ot Poplars in oruamental grounds la the pro- 
duction of minor or aecondary elTecta. Aa a rule, they 
are leas adapted to iaolated planting as specimen trees 
than to nae in composition, — aa parts of general groups 

moDOtony of heavier foliage. Tbe Poplars are gay 
trees, aa a rule, especially those, like tbe Appens, which 
have a trembling foliage. Their leaves are bright and 
the tops Ibin. A few of them in judicious positions 
give a place a aprlgbtiy air. This Is particularly true 
ot the common Anpen, or Popiiliia tremnloidn, of our 
woods IKlgs. ItMXi, ISIG). Its light dancing foliaga and 
ailver-gray limbs are aiwaya cheering and ita aulunju 
color la one of the purest golden yeilows of our land- 
scapes. It Is well to have a tree of it standing in front 
ot a group of maples or erergreens. Its whole attitude 
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TbeCoitonwood is perhaps the best ot all our Poplars 
a« a single specimen, it makes a noble tree, spreading 
Its gray branches far and wide. But like the Aapen, It 
la cheerful and restive. One is not mov-ed to tie under 
It, as be is under a maple or an oak. Ita leaves rustle 
with the lightest movement of air. The. ripple ot its ' 
foliage recalls (he play ot wavelets ou a pebbly shore. 
The day is never ao dark but Che ColloDwood reflects a 
flood of light. 

Some of the forms of the hlaek Poplar ot Europe 
are especially satisfactory for the production of lively 
effects Id plaDting. Ot these, none is better than the 
form known to nurserymen as Populut tirgatii. Ii bas 
a most pleasing light and tremuioua tallage, the effect 
of which Is heightened by a twiggy character ot growth 

elegant tree, aud well adapted to plantli 



r folii 









Some of the silver- or whiMVIeaved Poplars produce 
the most striking conlrantH of foliage, especially It set 
near darker trees. Buiies' Poplar {Populut BoUtana 
of the nurseries) Is one of the beat of these trees. Its 
habit is something like that ot tbe Lombardy. Tbe 
upper surface of Ibe deeply lobed leaves ia dark dull 
~tiiie the under aurtaoa Is almost snowy white, 
iphailc trees a- this should generally be par- 
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IP of Lombardy Poplar. 



dally obscoreii. by plantlnglhem 

Ihat they appear to mli with th( 

they should be seen at some distance, uiner varieties 

ot the common white Poplar or Abela are occasionally 

useful, although most ot them aprout badly and may 

become a nuisance- The lombardy Poplar la probably 



the mott itrikiDK and diallncC tree tbat is aulted to 

EluitlDg in the North. As Blngle ■peeimena aeallered 
are kud there In mixed plautlnga, or when aeen over 
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or behind building!*, It may be most plelnreaque and 
Hstlifaeiory ; but tbe teodeucy ia to plant it too (reely. 
Fig, 1907. The very (act that it li emphatic ia the 
rcaaon why It should be planted aparingly when artlatic 
etteeta are desired. The cstkina, particularly the 
' 1, aa they appear 



B. Petioles terete or chanuetlrd Inol flatttned). 
C. Branckleti iharply angled. 
1. TlininUii,L.odd. (i'. ^ nd ley dna. Booth. J'.tatiei- 
tilia, crUpa, VAdleyi, pyramiddlis luaviolma, Hort. 
P. balKamilera, var. viminilit, Loud.). Fig. 1908. 
Small or medlum-aiied tree, of alander growth and witb 
a aomewhat weeping habit wben old ; Ira. broad-laneeo- 
Iste, willow-like, finely serrate, dflen crinkled on tiM 
marglD. Aaia.-Thia la very like the native PapuM 
nHguatifolia, whiob It repreaenta In Enrope, but la 
readily distlngutshed by Its angled or furrowed atems, 
and leas tuperlng and crlaped leaves which are eonsple- 
uously finely reticulated and whitened beneath. The 
color of its foliage is grayish green, and In this respect 
It atforda a eontraat to tbe native apeclea. P. angvili- 
folia seems to be rather tbe better tree of the two. al- 
though the ciminDlis bas a more striking appearanee. 
CC. Branehleta terete (or tomeliinei groovtd on strong 






long 



indn. 



\, uKnitlUlia, James. Fig. 1908. Small pyramidal 
conical tree (reaching 60 ft. in tbe wildl, with alen- 
" ' ir green foliage: 



talked 






genus, lanceolate oi 
en on both surfaces, Qnely ana eveniy 
ihort, dennel; flowered : ovary aome- 
iterior region from Aaainiboia to tie- 
aa, and westward. g.S. fl:492.-Cam- 
parta of tbe Weat, and sometimes 



what 3-lobed. In 

planted In tbe Eai 
aimllar ranges li P. aeuminala, Rydberg, differing 
having loDg-petioled, rbombold-lBnGealate, acumini 
Ivs., which are aerrate only at the middle. It will prt 
ably appear in cuitivallou. 



olate to ovate or nmnded. 

«aii PoPLAB. Tacuahac. 

with a narrow atnlght 



DI>. Ll->. Moillg broad-l 

3. baltamlian, Lino. 
Fig. 1909. Tali upright ... .._... _.. ..^_. 

top; lv9. thick and firm, erect, whitened beneath, usually 
smaller than in most other Poplars of this group, in 
shape ovate-laDceolate or oval, tapering lowarda tbe top 
and sometimes at tbe base, finely and obtnsely toothed, 
dark green above.bat whltlab or msty beneath: catkina 



._. .. ., _ . . eclea which ia u 

P. ttaliamitera by some authora. F. euavtohm la 
natlre to Amurland and Japan. For literature, see 
Weamael, DC. Frodr. IG, pt. •>, pp. 333-331; Sargent, 
Silva of North America, vol. 9 (quoted below as S.S.I ; 
Bailey, Bull. 68. C^omell Eip. Sta., from which tbe toi- 
lowiog account of the cultivated apeciea Is adapted. 



de1tolde> 



nlvei 



drooping, slender bat rather densely fld,, appearing in 
very early spring. Newtoandland to Brltlah Colninbia. 
and sonthward Into the northern tier of statesi Aaia. 



P0PULU8 



1409 



S.S. 9;490.— The DBtire tonn la occanlonally seen about 
[arm building! uid rosdsldes, wbere It makes a danihia 
and Interesting tree; but It Is nttier too atifr for the 

K' nsaoteat tttecta uid too narrow for tb« bast abade. 
e dull wblteuesa at tbe under side of the leaveB mt- 




of a ebeny tree, and la mnch prfied In the Nortbweat. 
Tbe Haaumorakoe Poplar appears to beof the same typo. 
Var. o4iidiaui, Qrav (/>. edndieam. Ait. P. Onlari- 
intit and P. macrophilta, Hort.). BaLM OF Qlt.EAD. 
Fig. 1911. 8trong-|pMwliig apreadlng native tree, fre- 
quently planted, and eateemed for Its Tigor and bardi- 
- ' "- buds In 

Iwneath, tbe leafstalk usu- 
ally hairy aod aomewhat flattened, New Braniwlck to 
N. J. and W. to Minn. S.S, 9;491. On. 29. pp. 1S5, 126. 
— It Is very different from^be Balaam Poplar tn method 
of growth, as it baa ocwe'of tbe pyre' '' ' - -- 



terrdenoy of that sp^ieH, hut ueually 
IrregalarljtApfeadlng top. Wbile the tree la ( 
Bult|7lEis rare wild. In the early days, howe' 
^ .^(foftndln ' *- -"-^ -"■ 
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It la a d 



rable ti 
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e Liombardy, It generally appears 
to beat advantage when placed amongst other trees. It Is 
a hardier tree than the Loinbardy, and does not run 
4|Uiekly to auch extravagant heights. In cultlvatlOD 
from Russian aourees, It Is known as Nos, IG and 26 
Voronesh atid 32 Riga. Tbe Balsam PopUr is probably 
the moat variable ot Poplars. In cnltlvalion in this 
country it la repreaenteil by at least three well-marked 
botanlaal varieties, dltferiDg from tbe speaiea and from 
each other In tbe habit oF growth, shape and color of 
leaves and character of twlga, 

Var, InUrmMla, London (P. laurifdlia of American 
horttculturiKts, not of boIanlFits, P. Sibtriea pyrami- 
■liUii, Hurt.). A comparatively alow-growing tree of 
i-lose. upright habit: Iva. very thick and hard, flnely aer- 
rale.oval in oullioe.and prominently whitened beneath, 
commonly rather small for this group : twigs hard and 
cylindrical, N, Asia,— It is considered to bo a valuable 
rree (or hot and dry interior climates: and it also has 
distinct merit for nmamental planting. It eventnallv 
l«conios a large tree. The Populnt ion 
Sibirica pyramidalia of American nu 
apparently, only minor vsrlatlonn of Ibis type. The 
trees are amongst the recent Introductlona of Rnaslan 

Var. latltAUa. Loudon 1 P. ynl*)lii and P. Wibtky, 
Port.). Fig. 1910, Includea forms iMth ovate or cor- 
date-ovate rather blunt-polnled leaves, cylindrical twlga 
(or sllghlty ridged on strong ahoota) and the general 
habit Of the Balnam Poplar. Asia, -Tbe Ivs, are unnally 
large and thick, ihinlng green above and dull white be- 
neath. In shape and tenure somewhat like the next 



1 and P. 



.1. PODulua balaamlleia. var. caodlcani (X 1- 

The Nolestli Poplar Is now sold by 
men a« an ornamental tree. Its strong ha 
llage adapt It admirably to planting near ( 
of grounds. The Wobsky Poplar is one 
tnaalan introductlona, with aomewhat Ih 



large trees ii 

IS used for m 

lated natural grovea of it are atlll t^.be seen. The 
Balm of Uilead makea a good street^tfeBiyod la perhaps 
the beet of the Poplsrs (or shade. Well-grown trees 
have the darkest and richest foliage ot any common 
Poplar, and tbis character makes the tree valuable Id 
heavy groups about the borders o( a place. The lop la 
liable to become open and broken with age, however. 




and tbe tree often sprouts profusely. It ia not well 
adapted to smoky sod dusty locations, as It soon he- 
comet grimy. Probably a good speciea. 

*. StmonU, Carr. A strong, strict tree with Iva. dit- 
terlng from those ot tbe Halm of Gilesd In having a 

othenlse they are much alike. Tbe shoots are reddlab 
" " " Cblna,-lnt. 



int 



It ISGl b 



M. 1 



. Slm< 



planted In this country. 'Some authors consider this to 
ha only a form of P. baliami/tra, and if the Balm of 
Oileod la to be regarded as a form ot that species, per- 
haps this should be. For horticultural purposes, how- 
ever. It seems to be distinct. It has been planted as far 
north as Maniloba with entire success. It l»a very rapid 
grower. Useful where quick-growing wind-breaks are 
desired. 
BB, PeHolet ui«ally dittinclly rialUned. lo l\at Hie 
Itartt lum entity in Iht Kind. 

longtr than, broad. • 

. 5. deltOldaa. MarpBf (P. monitlfrra. Ail. P. Cono- 
d/nfii, Moench), •CoTTONVOOD. Pig. 1912. Becoming 
a large, much-branched picturesque tree, with deeply 
furrowed dTay-brown bark: iva. large, triangular-ovate, 
mostly Jrancate or nearly straight o " ' 



gin pl«. 



selyore. . .. 
ir Sat, the petiole long, m 
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the blade and eommonly with 2 or 3 glands at the top, 
the stipules small and falling early: catkins long and 
loosely flowered : fmit an ovoid acnte capsule. Gen- 
erally distributed from Quebec to the Boolcy Mts. and 




1913. Populua deltoides. var. CaioUnensis (X H). 

south to Fla., mostly In moist lands or along the moun- 
tains. S.S. 9:494, 495. -Variable. Some of the forms 
are fairly distinct in foliage and aspect, and they ap- 
pear to be associated with particular horticultural 
names in the nurseries. Some of the most ornamen- 
tal specimens of Cottonwood are those with reddish 
leaf-stalks and midribs. Taking all things into con- 
sideration, the Cottonwood is probably the best of the 
Poplars for general ornamental planting. It grows 
rapidly and in almost every soil, and yet it possesses 
elements of strength and durability which most of the 
Poplars lack. Its foliage is always bright and glossy, 
and the constant movement of the broad rich green 
leaves gives it an air of cheeriness which few trees 
possess. The tree has been much used upon the 
prairies and in nearly all western towns, much too abun- 
dantly for good landscape effects. The rapid growth of 

the tree gives a feeling of 
luxuriance to plantations 
even when most other 
trees appear to be weak 
or starved. The Cotton- 
wood thrives best on 
rather low lands, and yet 
it is generally an admir- 
able tree upon high and 
dry areas. There is a 
golden -leaved form of 
the Cottonwood known 
as variety Van Oeertii 
or var. aurea. This is 
one of the best of yellow- 
leaved trees, and gener- 
ally holds its color 
throughout the season. 
Like all trees of this un- 
usual character, it should 
be used cautiously, and 
the best efTectn are ob- 
tained when it is planted 
against a group of trees 
,-,. -. , , -^ ,. so as to appear as if 

1914. Populus nlsrra var Italica- naturally projecting 
Lombardy Poplar (X %). ^^^^ t^e other foliage. 

Var. GarolinfoBii {P. Carolin^nsiSf Willd. P. Caro- 
lina and Carolinidna, Hort.). Carolina Poplar. Fig. 
1913. A very distinct tree in habit of growth, making a 
straight upright or pyramidal head: Iv». usually less 
distinctly deltoid and more gradually taper - pointed 




than in P. deltoides. Native.— The Carolina Poplar is 
much planted, and nurserymen consider it to be dis- 
tinct from the Cottonwood. It differs in strict, straight 
appearance, and it is a most vigorous grower. It is 
much planted in Europe, where it is known as the 
Swiss Poplar. Its botanical position needs to be inves- 
tigated. 

6. lanrildlia, Ledeb. (P. balsamifera, var. laurifdlia, 
Wesm. P. CertinSnsis, P. Petrdvakif P. BereoUmis, 
Hort.). Cbrtinensib Poplar. Fig. 1912. A very rapid- 
growing and hardy tree, with a strong central leader and 
a very heavy, dense foliage. Differs from P. deltoides 
as follows : Ivs. broad-ovate in outline, with a rounded 
or tapering base and rather short point at the apex: the 
margin rather closely-toothed, wavy; leaf-stalk com- 
paratively short, only moderately flattened, glandless at 
the top; stipules present and conspicuous: bud long: 
shoots slightly hairy. Siberia.— The foliage on the old 
wood or upon slow-growing shoots is very unlike that 
upon the vigorous branches, and is almost identical 
with that of the Balsam Poplar, being broadly oval, with 
finely serrate margins, and whitish beneath. The twigs, 
also, are cylindrical. But the strong shoots are strongly 
angled or grooved and the foliage is much like that of 
the native Cottonwood but darker; and the growth is 
more close and erect. The sketch In Fig. 1912 distin- 
guishes the leaves. The Certinensis Poplar is a more 
rugged tree than the Cottonwood, with healthier foliage 
in the presence of leaf-rust, and its wood is said to be 
valuable. It is now much planted in the Northwest, 
and deserves to be widely distributed. Its effect in the 
landscape is considerably unlike that of the Cottonwood. 
Its leaves stand out more horizontally, while those of 
the Cottonwood hang loosely and often vertically and 
therefore give the tree-top a heavier look. The terminal 
spray of the two is particularly distinguishable in this 
regard. The leaves of Certinensis upon the strong, erect 
shoots stand almost at right angles to the shoot, and, 
at some distance, therefore, present only their ruffled 
edges to the eye, producing a unique and picturesque 
effect. 

cc. Leaves relatively small, mostly as broad as, or 

broader than, long. 

7. nignt, Linn. Black Poplar. Tree of medium 
to large sise, with leaves somewhat resembling those of 
the Cottonwood, but generally smaller and much less 




1915. Populus TremuU(X }i). 

deeply toothed, shorter in proportion to their width and 
often with a tapering or rounded base; leaf -stalk 
much flattened, so that the foliage moves freely in the 
wind. £u., Siberia. — The tree usually has a pyra- 
midal habif of growth and a dark cast to the foliage. 
It is a less lustrous tree than the Cottonwood and grows 
more slowly. Specimens were found escaped along the 
Hudson by Michaux, who thought it an American spe- 
cies and published it early in the century as Popultfs 
ITudsonica. Pursh, in 1814, published it again as the 
•* birch-leaved FoplsLT,^ Populus betulifoliaf from trees 
found near Lake Ontario. Although it was found half 
wild In New York about a century ago, it does not 
appear to have increased itself in America, for it is 



POPULUS 

te«D, aren Id oaltivBled k"""")*- It Is Boma- 
ponuueoua In the Gut. Tfae tr«e known In the 
I Pupului btluHhlia is onij t, robust form at 
inc curopain P. niffra. Variable la cult, kod grovn Id 
European Dolleetlons under a variety o( Damee. With 
the eieeptioD of var. llaliea, (bate fonna are little 
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Var. Maguu, Bailey {P. elegam o( DorBerymaD), la 
n irea of pronounced atrletor pyramidal habll, but con- 
Ktdarably broader tban the Lombarily Poplar: foliage 
■mall and li)(h I -colored aod very versatile In a breeie, 
with a handeoma reddlab tint to tha leat-atalbB and 
young Bhoota. It i» worth growing la every well-kept 
place, especially If placed against a planting of beavler 
foliage. Populiii eaiicjrFn> of some American nur- 
serymen Is very like this, although It bus leas eola^ 
aod brlKhtuaH. 

Var. lUUlM, Da Rol (var. pyramidilii, Spach. P. 
Ildlica, Uoench. P. dilalAla, Ait. T. failiniita . Desf. 
P.pyraMidilii.SoiitT. R. pf Wmfddia, P. Paniidnica, 
P. Poldnica. Hort.(. LdifnAKDi or lTiLi*« Popish. 
FIga. 1»0T, 1914. Dlffera from tbe typical Black Poplar . 
( P. nigra) la ita Ull. narrow growth, glabrous yoanft 
Bhooti, a confirmed habit of suckering from the rout 
and generally a more tapering base to the leaves. It Is 
one of the characteriatlc trees of parts of Italy, and It 
is from one of the Italian provinces, J^ag tbardy. that 
ita common name la derived. The traairphibably na- 
tive In Asia, however. With age, tKe Lombardy Pop- 
lar becomes one of the most Btriklng and pUtnresque 
of trees, parllcaiarly when aome of the jt^routa are 
aflowed to grow about the old stock, as l0.ng. 1907. In 
tlie northernmost stales It Is not ioD|t-lfved. 



incurved teeth; the ieat-slatka long, slender and Bat- 
tenedj.givlng a restleas motion to the foliage: leaf -buds 
small. Widely distributed in Europe and Asia, in this 
country known chiefly In its weeping form (var. jitii- 
dula).—Tbe weeping form of the European Aepen Is 
perhaps tbe best weeping tree amongst the Poplars. 
The spray la light, airy and fonntalD-like, quite anllke 
the more common weeping forms of our native Popvlus 
grandidtittala, wbloh present a sClS, angular form, a 
combination that Is rarely piBasing. A characWrislio , 
feature of this tree la the profusion of Ita very lontl ' 
catkins that appear In earliest spring, even liefore our 
native Poplars are In bloom. The atauilnate or male 
catkins are particularly pleasing, BOtfplabterB should 
select that Bex, if possible, 

9. tramuloldet, Uich^f\l^ Alheni/»tU and Oraca, 
Hort.). American 'A'&PEN. Flga. 1906, 1916. Very like 
P. Iremula, bnt tha Ivs. are usually less circular and 
more abruptly acuminate, the margins are amall-erenate 
rather than deeply toothed, and tbe Ivs. are green on 
the under side. Generally distributed Id North America 
north of Pennsylvania and Kentucky, and extending to 
Mexico Id the moDuUlna. S.S. 9:48T.~One of the first 
trees to spring up in olearings. The bark of the young 
trees is whitish gray, rendering tbe saplings very con- 
splcDoua in a coppice. In woods the tree Is said soma' 
times to reach a lieight of 100 ft , but It Is Dsnally mach 
amailer than this. There appear U> be tia'hortlcnllDrai 
varieties. j . .- 

10. KnndiAsBtiU, Ulrhi. (PTVriVra pinduta, P. 
iHgra pindula and Paraiot dc SI. Jtilien of nuraery- 
men). LABaK-TOOTBKD 
AspiN. Fig. 191T. Tall, 
siralghtc trte, becoming 
'?6-ft. high, known In 
cultivation In varioua 
weeping fonns. Dlstln- 
gnlshed from P. Irem- 
ula by much larger and 
thicker Iva., which are 
bluish or rusty white be- 

llne, with larger and 

stouter leaf-st^ks and 
larger leaf-buds. Mova 



1 Mine 







Ita normal or erect form 
it is rarely cultivated, 
bkt ttia weeping kinds, 
under a variety of names, 
are frequently seen. Moat, and pejtbapa all, of tbeee 
varieties originated in Europe, where the tree, Ilka the 
Cottonwood and the eommoD Aspen, were early Intro- 
duced. The babft of the tree is too stltT and tbe foil- 
--e rather too heavy to make the best weeping subjects, 



One of tbe 



le of tbe beat of these weeping forms Is 
g Parasol de St. Julien. Th* winter twigs 
of tbe weeping varieties have a characteristic weak or 
slgiag i^wtb.-P.Jmrrophylla, Linn., a tall tree of 
tha eastern U. S.^ny be in cult., although It does not 
appear in trade Tlsts. 
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LIdd. European AaPKH. Fig. 1915. 
Ilsht. leaved tree, Wcoming SO-60 ft. tail : 
' *"■ id oval, more or leas whitened 

rdered with deep and rounded 



11. Bliboldil, Miq. IP. rofuHdiBJio.Hort.) 
-Tree, 20«flUI.. of spreading habit, with rather 

heavy fol^e : Its. large, round-ovate, with a 
-J angular subacute apex, nearly or quite trnnei 
■base, ddhlate- serrate, with shallow Incnrved teeth, more 
nr lens whitened beneath. Japan. — Hardy In waatem 
New York. , 

.' BB. Uature h't. uiuallg vhllf lomtnlott btntath, al 
Uanl in Ihi ciilliialtd formi. 

12. )LI1ia,LiDn. Whitk Poplar. Ahei.e, Large, mnob- 
branched tree, with whitish bark on the young branches: 
Ivs. much Ilka those of Popnlua grandidenlala, but 
smaller, usually thicker and more angular, the under 
surface— especially early In the seasou— woolly white. 
Eu. and Asia. -Tbe tvplcal form ot PopHlui alba Is less 
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grown here than the varieties with lobed and yery white- 
bottomed (and sometimes variegated) leaves. 

Var. nlvea, Wesm. {P. nivea, Willd. P. argintea, 
Hort.)' This is the commonest form of white Poplar in 
this country. It is known by the snow-white under sur- 
faces of its foliage and the 3- or 5-Iobed maple-lilce 
leaves. It is far too frequent about old yards, where its 
inveterate brood of suclters maise it a perpetual nui- 
sance. It is sometimes called Silver Maple, from the 
resemblance of its foliage to that of the maple. As a 
street tree in cities it is particularly offensive, for the 
cottony covering of the under side of the leaves and of 
the shoots holds soot and dust, and it looks repulsively 
dirty. Useful for foliage effects in large plantings. 




1019. Populua alba, var. caneicens above, and 
var. BoUeana below (XX). 



Var. eaateoeni, Loudon. Fig. 1919. Leaves broad or 
nearly circular in general outline, prominently notched 
but not lobed, the under surfaces and the young shoots 
very gray-woolly. This tree is met with occasionally. 
Its horticultural value is not greatly different from that 
of var. nivea. By some thought to be a hybrid of P. 
alha and P. Tremula, 

Var. BoIle&na,Lauch. {P.BoUeana ) . Bolles' Poplar. 
Fig. 1919. A very tall, narrow-topped tree, with cottony 
Ivs. rather more deeply lobed than those of the var. 
nivea. The tree was introduced into Europe in 1875 
from Turkestan, and it was named for Dr. C. Bolle, an' 
arboriculturist. It bears about the same relation to 
PopuJua alba that the Lonibardy Poplar bears to Popu- 
his nigra. Its fastigiate habit, combined with the white 
foliage and shoots, makes it a moat emphatic tree, and 
there Is great danger of planting it too freely. Seems 
to be short-lived. l. H. B. 

POBTO BIGO as a Field for Hortioulture. Porto Rico 
(Fig. 1920) is aland of perpetual summer, awaiting only 
the skill of the experienced grower to blossom into an 
exotic fruit garden for our eastern states. It is our 
only bit of tropical soil on the Atlantic side of the con- 
tinent, and now possesses tariff protection for the fruit- 
grower and vegetable - gardener which amounts to a 
handsome profit in itself. As compared with Florida, 
the climate and the soil are in favor of Porto Rico, while 



in the matter of transportation, San Juan already has 
the advantage of most Florida points. 

Climate. —Porto Rico is more healthy than most other 
regions of the same latitude, because it has more hills 
and mountains, is more breezy, and because of its in- 
numerable streams of pure water. 

The seasons are marked by the spring rains beginning 
about May 1, and the fall rains closing about Nov. 1, 
although in some parts rain falls every month in the year. 
In the absence of irrigation, planting depends on Uiese 
periods. Tobacco and vegetables succeed best when 
planted in the fall, as the direct sun and pouring rains, 
liable to come in the summer months, injure them. A 
sharp range of mountains, from 2,000 to 3,500 ft. high, 
traverses the length of the island a few miles from the 
south coast, and all the remainder of the area, except 
the river bottoms, and a coast fringe of alluvial plain, 
varying from a mere beach up to five miles in widih, 
is intricate mountain and hill, threaded by countless 
streams. 

This topography creates great local climatic differ- 
ences, a cooler and more moist temperature in the iu- 
terior, with bright, clear weather on the sheltered 
coasts. At sea-level the mercury rarely falls to 60° in 
winter nights and in summer days rarely exceeds 95°. 
The yearly average night temperature is about 70^ and 
that of the day about 85°. The nights are always com- 
fortable for sleeping. Lack of food and medicines and 
exposure to rains are responsible for most of the illness 
in Porto Rico. 

Pboduots.— Coffee, sugarcane, stock-raising, the cul- 
tivation of vegetables, and fruit-growing are the leading 
industries of the island, their relative importance being 
in the order named. Coffee and tobacco are not, strictly 
speaking, horticultural products, and yet, as their cul- 
tivation is more nearly that of the orchard and garden 
than that of the field, a few observations about them, of 
a general character, seem to be in place. 

Coffee. —The grrowing of coffee presents some attrac- 
tions to the American horticulturist commanding, say, 
$20,000, or upwards. The climate of the hilly and 
mountainous interior, where coffee luxuriates, is cooler 
and more refreshing than that upon the low cane belt 
bordering the sea. Coffee is a staple. It improves with 
age and can be transported over a mountainous trail, 
and hence is sure of a market. The disadvantages are 
the low value of the product under present market con- 
ditions, the considerable cost for machinery if the price 
for cleaned and assorted coffee is to be obtained, and 
the fact that coffee is on the free list. A new market 
will be opened in the United States when the fine aroma 
of Porto Rican coffee becomes known. Better system 
in cultivation and a cheaper means of transportation 
will improve the status of the business, but the writer 
is convinced that this industry will not advance as will 
that of the higher-priced, protected pro<1ucts like sugar, 
tobacco, oranges, pineapples and vegetables. 

Tobacco. —The backwardness of the tobacco business 
seems to be largely due to the fact that it has been 
chiefiy in the hands of the peasant class, lacking the cap- 
ital and special knowledge to perfect it. The curing, as- 
sorting and marketing of tobacco have not been reduced 
to a fine art as they have in the Vuelta Abaja district of 
Cuba. There can be no doubt of the fact that there are 
districts in Porto Rico where climate and soil are ad- 
mirably adapted to the production of a high-grade leaf. 
This is proved by the fact that in years of shortage of 
the tobacco crop in Cuba, Porto Rico tobacco has been 
extensively exported to Havana, re-cured and re-sorted, 
and the finer quality sold as Havana leaf. Cayey is the 
center of the best tobacco section of the island. There 
are a number of tobacco farms and very many small peas- 
ant's patches in this vicinity. Caguas and Comerio, not 
far distant, are lesser centers of the business. There is a 
bright future for the experienced, progressive tobacco- 
grower. Success may be expected with a moderate capi- 
tal, as returns are quick, the value of an acre's prod- 
uct is large, and the tariff conditions are extremely 
favorable for the Porto Rican as compared with the 
Cuban. Sumatran or Mexican grower. 

Fniit- Growing in (yfwera?. — Probably the most invit- 
ing field for the horticulturist in Porto Rico is the cultiva- 
tion of the various tropical and subtropical f ruits,particu- 
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larly the orange and other citrons fruits, and the pine> 
apple. The growth of the trade in tropical fruits from 
the British West Indies, chiefly Jamaica, witliout any 
help from tariif legislation, would show what can be 
done in Porto Rico nnder present circumstances. In 
1895 these islands shipped us fruits and nuts to the 
amount of $1,816,751, and in 1899 to the amount of 



in the Yearbook of the Department oi Agrriculture for 
1895, that **The best pineapple regions in the world 
have a mean temperature of from 75 to 80°," which is 
that of Porto Rico. Fig. 1923. The varieties grown are 
the Pan de Azucar, Sugar Loaf, a very sweet yellow - 
fleshed variety, and the Cabezona, Porto Rico, the 
large and vigorous sort which originated near Lajaz. 



»7* 




1920. Outline map of the island of Porto Rico. 



$3,783,488^. Costa Rica in the same interval increased 
her trade with ns in these products from $362,945 to 
$972,098, and Santo Domingo frpm $16,684 to $152,535. 
The increase in the value of oranges shipped by the 
British West Indies, chiefly Jamaica, was from $173,396 
in 1895 to $553,751 in 1899, and this in spite of the 
increase of the adverse tariff, raised to a cent a pound 
in 1897., It is a significant fact that this grreat business 
in tropical fruits, scarcely more than begun twenty years 
ago, is conducted by Americans and under stable Brit- 
ish rule rather than in the Spanish Antilles. 

Porto Rico produces some oranges as fine as any 
grown in Jamaica, but not in the same quantity, as the 
Spanish authorities have not been as assiduous as the 
British in fostering desirable fruits in their colonies. 
Then, too, a regular service of well-ventilated banana 
steamers was established in Jamaica when the great 
Florida freeze of 1894-5 gave her an opportunity in the 
orange business. The conditions are now all favorable 
in Porto Rico for the growth of citrous fruits in their 

Eerfection. Repeated destructive freezes in Florida 
ave ruined the hopes, once entertained, for that state 
as a sure orange-producing section. Floridians are re- 
moving to Porto Rico, and this movement will increase 
now that Porto Rico is sure of a Just, progressive gov- 
ernment and a stable market. 

Two lines of steamers furnish excellent weekly 
communications in both directions, between San Juan 
and New York. Better transportation facilities between 
the seaports and the interior are required before the 
fruit industry can prosper there. The highways build- 
ing and to be built and the extensive system of trolley 
railroads now projected, will supply this missing condi- 
tion as fast as the fruit can be produced. 

Oranges thrive in all sections of Porto Rico, a shelter 
from the prevailing winds and a well-drained soil being 
the favoring conditions. They are most plentiful in the 
Mayaguez district. Several Americans are engaged in 
this business near Bayamon, and also in the vicinity of 
Toa Alta, Fajardo, Humacao, Jobos Bay, Panuelas, and 
in other sections with encouraging prospects, and a 
considerable acreage will be planted in 1901. 

Pineapples.— Porto Rico is justly famed for the ex- 
cellence and size of its pineapples. Webber writes, 
in "Pineapple Industry in the United States," published 



Grown upon virgin soil on the rich but stony hillsides 
of its native habitat, the last pineapple is a revelation 
to the eye and delight to the palate. 

Some difficulty has been experienced in carrying pine- 
apples from Porto Rico to New York. This is due to 
rough handling, carting over infamous roads, poor 
packing and inadequate ventilation on ship. More 
carefully handled shipments made during the past year 
turned out well. 

Bananas and Plantains.— This noble race of tropical 
fruits grows upon the island in great variety and lux- 
uriance. Among the forms seen are the Apple, the Fig, 
the Date, the large red, and our common yellow banana 
known as the Aspinwall or Johnson, as well as the large 
plantains, which are chiefly used for cooking as vege- 
tables. There is no strong probability of a large export 
trade in bananas being developed in Porto Rico in the 
near future, as they are admitted to the United States 
free of duty. The best banana lands must be compara- 
tively close to the coast, and such lands are likely to pay 
better in sugnr cane. Some of the rarer sweet varieties 
may be handled to advantage, particularly the Fig and 
Apple varieties. In connection with coffee-growing, if 
the grower is close to a good market, the sale of ba- 
nanas might be made the source of a good revenue. 

The Cocoanut Pa /m. —This graceful and valuable tree 
grovfa abundantly along the Porto Rican seacoast. The 
ripe nuts are exported to a limited extent. Cocoanut oil, 
cocoanut butter and desiccated cocoanut are valuable 
products easily prepared. From the fiber paper brushes 
and mattresses are made. The wood, after hardening, 
makes excellent canes. From the half-ripened fruit the 
«<eoco de agua," or water-cocoanut, a clear drink, is 
obtained, which taken direct from the shell is a health- 
ful and refreshing beverage. 

Other Fruits,— There are numerous tropical fruits of 
greater or less value, some of which will ultimately be- 
come articles of wide consumption by the fruit-lovers 
of the North. Mangoes, pomegranates, aguacate or alli- 
gator pears, are already sold in the fruit stores of our 
large cities. The luscious "anones" (^ttotia squamosa 
and A. murieata), the pink-and-white-fieshed star ap- 
ple, and the large **corazones" {Anona retimlata) are 
delicious fruits, especially with a touch of lime or lemon 
juice to give them life. Somewhat similar in ta^te, but 



PORTO BICO 



■mftller, Is the "nlspero" 






mbles 



umy CO 



, which, with its 
ired pesr. Tbe 



"ur CroplCKl pavpaw. la i 
tre« hM B straight truuk, BunnouQlvd by > crown ot 

fniit is boroe ia  cluBter. 

The "guayaba" or guava, which growl abundantly 
throDfchout the island, Is uaed for niakiuicJeUr and paste. 
The business otJeUy- making and of preserving, canning 
and drying fruits will be developed. The "naranja," or 
Bonr orange. Is partlcalarlf valuable for marmalade. 



Preserved gloger, so largely Imported Into the United 
States, could be proStably prepared, as the root la DOW 
raised and exported. 

r<if<fnbfri.— Tbat vegetables can be grown In Porto 
Rlcolnthew1nteror''dryf'eusnn"Bnd Bold In New York 

The writer had charge of an eiperl mental garden in 
which a third of an acre each was devoted to growing 

sdwn until December, three months too late for a full 
season, Balisfactorj Bhiginients were made in April and 
May which brought the full market price. There are 
apblds, caterpillars and mites to be fought, so that tbe 
grower must be prepared with insecticides. 

The soils of Porto Rico average richer than those of 
our Atlantic seaboard, but for tbe production of vege- 
tables ot high quality, intensive culture Is required. 
The stimulating character of the cUmsta is such that 
there Is a tendency for vegetables to branch Dnduly. so 
that unless high ferlilliailon. frequent cultivation and 
severe pruning are employed the quality and site of the 
frait soon deteriorates and is worthless for shipments. 
The heavy rainfalls of spring and tall Interfere Rith the 
setting ot fmit, so that the season for marketing vege* 
tables la the north must be from about December 15 to 
Hay 13. Abeohne immunity from front or even a check 
front cool nights is the great vantage ground for winter 
gardening on the island. Vegetables must be shielded 
from the drying effpctsot the "tlttnonhcBHt trade-win Jn, 
and It is probable that a sbaiie will be required tor suc- 
cess In melon and cucumber culture, A skilful 'gsr- 
dener, acquainted with the climate, may expect to pro- 
duce $500 to 41.000 worth of tomatoes or eggplants per 
acre. Fig. 1024. 

At the present time San Juan is the only port with 
good shipping facilltiea tor perishable products such at 
vegetables. Beans, melons of every kind, cucumbers, 
peppers, okra, sweet potatoes, peanuts, etc. thrive In 
this genial clime. The more hardy vegetables, such as 
Irish potatoes, cabbage, lettuce, radishes, beet!!, and 
peas succeed In tbe full and winter, especially in the 
bill country. 

JVn/ice CcffWo^f^, -Besides the several varieties ot 

Kico, there are several kinds of the larger tropical 
yams. The darh green foliage ot these plants has a 
rich beauty, trailing from their pole supports. The 
roots of the broad-leaved "yanltas," or colocasias, pop- 
ularly called elephant's ears, are also eitensively used 
by the peones tor food. The casitava, both the sweet 
and bitter varieties, ttonrlsh In Porto Kico. The former 
is a valuable food tor both man and benxt. Tbe rootjt 
are eieellent baked. There is no better source for 
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producing starch than cassava, which is now manafaC' 
tured In a crude way in some sections ot the Island and 
exported to a limited extent. 

Ulhfr Poaaiblt .Ke)ourc«s.-The canao, or cocoa tree, 
Is grown In Porto Rico and thenroduot manufactured sod 
exported, but only to a limited extent. Our imporI^ of 
this productfromtbeBritishWestlndles have Increased 
from (1,302,191 In 1895 to t2,107,l50 In IS9U, which iudi- 
eatea the possibilities of eipanUing the trade. Another 
possibility ot profit for the Island lies In atillilng cer- 
tain ateep, dry chalk ridges, now of little value, for Ihs 
cultivation ot tbe "mag- 
uey, "the agave from which 
the sisal is obtained. The 
importation of this fiber 
from the British West In- 
dies has increased from 
*2.73*,909 to »4,7T1,9) 
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a congenial home In Porto 
Rico, and should be made 
to yield a profit. The cas- 
tor oil plant heart abnn- 
danlly, and Its bean is ex- 
ported. The bean of a 
valuable iegnujlnous 
plant, "hedlonda," la used 
by the natives as a substi- 
tute tor coffee and also to 
mix with It. This plant 
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as a gatherer of nitrogen. The camphor, t 
the nutmeg, allspics or pimento, and other splce-pro- 
ducing trees, and the vanilla may all be grown perhaps 
with profit on the Island, 

EcOHOUTO CoKBiUERATiOKs.—Under the Porto Blcan 
law ot May 1, 19(10, all merchandise coming Into the 
United SUtes from Porto Rico, and coming into Porto 
Rico from the United States, shall pay IS per cent of 
the duties required to be paid upon like articles Im- 
ported from foreign countries- All the duties men- 
tioned above ate to cense March 1, 1902, or at on earlier 
date by certain action of the I-egislalure of Porto Rlco- 
Tbe pre ' ' . . .- . - - . 
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that for our pnrpose of a business forecast, 
we may properly assume free trade as established. 

The grower of oranges and other citrons fruits bss 
the advantage ot one cent per pound over the foreign 
grower, which, on a crop ot 300 boxes per acre, woald 
amount to about 1200. On pineapples crated, tbe duty 
Is 7 cents per cubic ft., or 3r, cents for a standard crate, 

pineapples In hulk the duty is t7 per 1,000, a gala of 
130 to »oO an acre- 

The duty on vegetables is 25 per cent on their listed 
valuation. This is an advantage of from $40 to (To an 
eggplants. 



I acane In Pons Rico. 

Foreign tobacco wrappers pay, if anslcmmed. tl.SS 
per pound, and if stemmed, 13. GO per pound, and Alters 
35 cents if nnstemmed and 50 cents it stemmed. 

Palms, orchids, bulbs and all greenhouse plants pay 
S5 per cent, seeds 30 per cent, dried fruits, desiccated 
cocoanut, etc., pay 2 cents per pound ; manutactared 
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chMolate front IB psr e^nt to SO per c«nt, aeeordlDg to 
quality ; oistoroll be>DS and otberoU leeda 26 percent; 
ematot oil 35 cents per gallon; baj mm and bajr water 
•I.SOpcr gallon. Starcb pays IS cents per pound, rlee 
2 cents per pound; while sugar pays -^^ cents perpoond 
it not over Ko. IG Uulch stmndani In color, and 1^ 
fenta per pound It above tbat «tandanl. 

Labor. — Qeo. Boy Stone In »□ article, "Porto Rico 
and Its Future," in Mnnaey's magnilne tor AuguM, 
1900, testiaea trora lar^e experience to tlie effectlTeneBs 
ot the Porto Rlcan native laborers, and the writer con- 
ing as much quickness and natural InlelUxeiice as the 
belter clues ot Hindoos be has employed tor like labor 
In Jamaica. 

There are Kood opportunities In Porto Rleo awaitlnK 
the capitalist and the horticulturist, tor it is a fleld 
In which every dollar inteiligentiy invested in tropical 
production is almost sure of a rich return. The Island is 
abjectly poor to-day. It has bnt (3.600, 000 for a popula- 
tion ot nearly a million, and allot this but (600,000 is Id 
the hfnds of the merchants and bankers, who will do 
UDthinf: to develop the conntry. 

ACTKOHITIE8 OS POBTO Ri CO. -Valuable works hear- 
InKOD our subject are: A bulletin, "Afcricnlture In Porto 
Rico," of the Department of Atrriculture hy Qen. Roy 
Stone, reprinted trom the year book ot 1898; a book on 
Cuba and Porto Rleo by Mr. Robert T. Hill, and the full 
and iQformlnB volume of Mr. William Dinwiddle, 
'Puerto Rico, Its Conditions and Possibilities.'' For 
statistics, see Bull. 13, eention of Foreign markets, U. 
8. Dept. AktIc. on Trade of Puerto Rico, 81 pp., by 
Prank H. Hitchcock, 1B9B. p. ju, psssoCK. 

GmRAi. tJoTM OS POBTO K[co. —The following notes 
are selected from the "Report on the Census ot Porto 
Rleo, 1899, ' compiled auder the direction of U.-Col. 
J. P. Sanger and publlsbed by the War Department. 

Most of the area of Porto Rico la held as tanns, and 
a Urge portion, more than one-flttb, Is under cultivation. 
The forested areas are small and are almost entirely 
confined to the hlj^Ler parts ot the mountains. The 
Urgext of these tracts is on El Yunque, In the Sierra 
Luquiiia. Here are found small tracts ot primeval for- 
est, composed of large trees of a variety ot species, sev- 
eral of which are ot great value, such as Spanish cedar, 
ebony and sandalwood, bei>ides many others as yet 
unknown to American markets. Timber is. however, 
very scarce, and most of that used in bnlldiog Is Im- 

Lying In the tropics, the island la within the region 
ot the southwest trades, which blow with Kreat regu- 
larity. The annual temperature at San Juan, on the 
north coast, ranees In different years trom 78 to 82° F. 
The mean monthly temperature ranges trom T5° in Jan- 
uary to 82° in August. The maximum temperature on 
record U 99°, end the minimum 57°. indicating a very 
•light range and  uniform climate. The only difference 
iperatnre to be observed throuKhout the Island is 
altitude, the hlfthlands of the interior having a 



fl pLaniaUaa la Porto Rico. 

nean annual temperature as low as 71° F. Serloae 
torms occur, and oGcaslooal earthquakes, but the latter 
,re not violent, doing but llllle damage. The anunal 
aintall at San Juan sverages 60 Inches, about the same 
s at New Orleans, and nesrlv two-thirds ot this falls in 
~ ' nnual relative bumidltv 
raging not tar trom 80 
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Son Juan, until near the northeast comer of the Island 
It exceeds 100 Inches. It Increases also upon the high- 
lands of the Interior, reaching a maximnm upon the di- 
viding ridge ot nearly 100 Inehes. The south elope ot 
the island, on the other hand, is macb drier, both rain- 



fall and atmospheric moisture being less, so much so 
that in some regions Irrigation Ig necessary tor eultiva 
[Ion of crops. 

Owing to the taot that Porto BIco has for centuries 
maintained a dense population almost entirely supported 
by agriculture, a large portion of Its surface is under 
onltlvation, and only_a trlQIng proportion remains in Its 
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The native tanna ot 

lause, very limited. Thi 

mols except such as are domeslicatert. 1 

Of the total area ot Porto Rlco-:<.606 s< 
2,713 square miles were incloded within fi 

the isli 

miles, 

the Island. These Ognre 

those for Cuba, of which £v.li per ceni oniy were in- 

etnded within farms and only 3 per cent ot the area of 

the Island was under cultivation. They approach more 

nearly the eondllion ot things In the United States, 

where In 1890 16 per rent was under cultivation. Tel, 

considering the density ot the rural population, which 

la far beyond that ot any part ot the Tnlted States, the 

proportion ot cultivated land Is small. To Illustrate 

this, consider the case of Illinois, in which the number of 

less than one-Bfth ss great as In Porto Rico, while more 

The total number ot farms In Porto Rico was 39.021; 
the total area was 1, 7.i7, 774 eurnJni (practically equiva- 
lent to an acre); the average tarm hod an area ot but 
l.*) eiirrdat, or acres; the cultivated land comprised 
477.987 frifrrfoi, an average to a farm ot only 12 currdat. 
In the United States in 1R90 the average farm contained 
137 acres, of which 78 acres were Improved. In Cuba 
the average farm bad an area of 142 seres, ot which, 
however, only about 13 acres were under cultivation. 

The only measnre of agricultural products whirh was 
obtained by the census consisted In the area cultivated 
in each crop. Heasored in this way, the following table 
shows the relative Importance of each such crop, ex- 
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red, striped wblte. Var 
knd purple striped. Colo 
rmge from pure white to 
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Hon., clear white 
be cnltivBled Fortal»c«» 
', rose, scarlet, deep red. 
Iriped tomis. Tbere are 
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ia of much 
less relative tmportaiioe than In Caba, and ihat tobaoco, 
which is one of the leading crops of Cuba, Is hero of 
trifling importauce. 

To illustrate the tonare of land Doder different crops 
and the race of (he occupant, the foliawing table is pre- 
sented, sbowlng, for different tennres and races in per- 
cent»([eB, the proportion which was planted in er"- -" 
the different crops above 



It is leen from the above table that of the eutllvated 
area owned by whitea iT per cent, or nearlf half, wan 
planted In coffee. Bananas occupied 15 per cent, and 
■UK"' oane 11 per eeot. Of the area rented by whites, 
on the contrary, 47 per cent was planted In sugar cane 
and but 18 per cect in coffee. This distribution of crops 
among the areas owoed by negroes was wider, coffee 
occupying nearly one-third of Che area, while ingar 
cane, the secood most Important crop Id the island, 
ocenpied only 2 per cent. Among colored renters the 
areas were also widely scattered. 

POBTTILAC& (Latin name, of uocertain history). 
Potlulacicta, Pl'rslane. LiOW, Heshy, often trailiag. 
annnai or perennial herbs, of perhaps 20 species, in 
tropical and temperate regions, mostly American. Lve. 
mostly alternate, thick, sometimes terete, entire : fls. 
mostly terminal, usually with 5 distinct petAls and with 
neveral to many stamens, both borne on the calyx or 
receptaele-rini ; fr. a small, conical, circumsclsslle cap- 
auie (FiK. 1917), containing many small seeds. The 
dowers of Portulaca open in direct sunshine, but cIosk 
In shadow. Two anaasJ species are in cultivation, both 
thriving in the hottest exposures. 

ffrandUUn, Hook. Roai Moss, Flga. 193S-6. Stem 
slender and terete, prostrate or ascending, not rising 
over 6-10 In., hairy in tnfts at the joints; Ivs. scattered 
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terminal and 
d Ijv clustered 
any bright col- 



gray or gray-blsi-k. Bra- 
Eli and a. B.M. 2H85. 
R.H. 1877:90. On. 45, p. 



liiaoHi, LIndley). with bnndi 
B.R.2«:31. R.H. 1852:5. Var. ipltadena. Hon. (P 
Oillitgii, Hook.), llgbt red-purple. B.M. 3064. Var 
albUiara.Hort.. clear while. Var. mlpharBa or ThOr- 
bnml, Horr.. dark yellow. Var. caryophylloidei, Hort. 



easy of caitnre if it Is given a hot and rather dry soil. 
It needs full sun. The seeds require a rather high (am- 
perature for germination, and therefore they are sown 
rather late, -not until oom-planling time. Sometlmoa 
they are started Indoors, but asually they are sown di- 
rectly where the plants are to staod. The soli need not 
be rich. The plant makes eicel lent edgings, and is good 
for growing in dry rockwork. A large patch of It gives 
a brilliant display of color in sunny weather, but the 
flowers do not open In dull weather. Seed of the dou- 
ble varieties produces more or less single flowered 

plants, but the singles usually bloom earlier than the 
doubles. Let the plants stand 10-12 Inches apart. They 
--1 tenderto frost. The plant often self^sows.r- '• 
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.flrstdescrlbedby Hooker in 1829 in the Botani- 
cal Magailne. The flowers were described as "orange- 
colored, or of a very bright reddish pnrple." The plant 
was "discovered by Dr. GllUes, growing In light sandy 
soil.lnTBrious situations between the Rio del Saladitlo, 
or western boundary of the Pampas, and the foot of the 
mountains near Meiidoza. On the westera side of Rio 
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<n trailing wee< 
ted in improved strains as a pot-nero: ivs. an 
:ulate or n arrow -o bo vale, very oblnse. thick, 
in or reddish: fls. small, yellow, (be 7-12 stan 
•itive to a toneh. Widely distributed in many ci 



POBTULACA 

tries; probably native to the BODthweBtern paru at the 
U. S., but It Is ooDsldered thai It la introdQced loto tbe 
Eaat and North. In sandy and loamy soils It Is one ot 
tbe commonest and moit perafsteni ot weeds, but it U 
little itnovn on heavy lands. Tbe aommon wild plant is 
prised (or "greeaa" lb somereKlonSi but the French up- 
right (orms (Fig. 1928) are much better, as tbey ara 
larger and mora lender; tbene Improved varieties look 
very different from the oommon'Pufllej"; they are easy 
of eolture. For a discussion respeatlne the nativity ot 
Purslane in North America, see Gray & Trumbull, Amer. 
Jour. Sci. 25. D. 253. l. H. B. 



2 ; also tbe cnrrent manuals. Three species bave oome 
Inio slight notice In American gardens; F. eriapua, 
Linn., an.l P. nitana, binn.. natives, and F. dtiuni, 
Linn., European. Easily grown. l. g. g. 
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>t form (XX). 

FOBOantBIA ((min % native name in Guiana). 
Bubiicea. About a dosen tropical Amerlcau glabrous 
trees and sbrubs with thick opposite entire Ivs., tubular 
fragrant white, rose or soarlet lis. in terminal corymbs, 
and a berry-lilie fruit. The fis. are fi-merons: ovary 
1-2-loculed, the style with a-parted stigma. Several 
Bpecles are mentioned la Old World horticultural litera- 
ture, all warmboase plants, but only one has appeared 
III the Amerlcui trade. P. longWar*, Aabl. (sometimes 
erroneouBly written P. loagifoliaj. This species Is na- 
tive to French Guiana. It Is a handsome free-flowerlog 
bush bS ft. high: Ivb. oblonfr-acumiDate, narrowed at 
the base, thick and Bbining: fls. 12 or more in acluster, 
3-6 In. long, waxy white, very fragrant, the Blender tube 
curved, hairy in the throat. Prop, by cnttlnga of ripen- 
ing wood. L. H. B. 

POT. See Polling and Pali. 

POTAHOOSTOH (compound ot Greek words alirnlty- 

Ing that these are river plant!). Naiadictir. POBU- 
wiEii. A rather targe genus (50 or OO species) ot 
aquatic plants in temperate and sometimes In tropical 
regions, a few ot which are sometimes grown In wguaria 
and ponds. Nearly 40 species are native to North 
America. They are weedy plants, attaching themselves 
to the bottom In ponds, lake margins and In shallow 
streams, and holding their small splkeaotlDConspicuous 
Bowers aliove the water in mldsammer. In roaoy ot tbe 
speeies there are two kinds ot leaves, the narrow sub- 
merged ones and the broad floating ones. The small 
perfect flowers have 4 greenish perianth -segments, 4 sta- 
mens, and usually 4 sessile lovuled ovaries: fr. s nnt- 
let with a colled or hooked embryo. The Potamogetons 
are very dItBcult plants for the systematic botanists, 
and It is not worth while to describe any of Che Bpeoies 
here. There are none which are generally known In the 
trade. Tbey ara likely to be weeds In Illy ponds. For 
tbe Amer. speciei, see Morong, Mem. Torr. Club. 3, No. 



1st widely cultivated and 

It is SolanutH ivhtrotuat 
at the botanists, and Is allied to several powertnl nar- 
eotlOB, such as tobacco, henbaue and belladonna, and 
also to tbe tomato, eggplant and capsicum. The Potato 
Is a native ot tbe elevated valleys ot Chile, Peru and 
Meileo, and a form of It is found in southern Colorado 
(see Solanvni). It probably was carried to Spain from 
Peru early in the slitleentli century. It seemB to have 
been tutrodnoed Into Europe as early as 1505. Sir Wal- 
ter Raleigh, in 1585, Is said to have brought back tbe 
Potato from the "new country." Recent Investigation, 
however, seems to give the credit ot introducing the 
Potato Into England to Sir Francis Drake, in 1586. As 
Balatat Virginiana it was figured and described by 
Gerarde in 1597. It ts probable that these circum- 
stances led to erroneously giving the credit ot intro- 
ducing the Potato to Raleigh itietead ot to Sir John 
Hawkins. The wild varieties In their native habitat 
still bear a close resemblance to cultivated varieties 
except for the enlarged vine and abnormal development 
of the tubers in the latter. During the seventeenth cen- 
tury the Potato was cultivated In gardens in several 
European oounlries. It was recommended by the Royal 
Society ot London In 1683 tor introduction into Ireland 
aa a safeguard against famine. The cultivation ot tbe 
Potato as a field crop became somewhat common In Ger- 
many soon after 1772. at which time tbe grain crops 
tailed and Potatoes were a welcome substitute tor the 
brcod-com. It was near tbe middle ot the eigbteenlh 
century before it acquired any real Importance In Eu- 
rope, outside of Ireland and a few restricted localities 
in other countries. As late as 1771 only a white and red 
variety were mentioned In one ot the most Important 
Engllsb works on gardening. The plants were enor- 
motisly productive, but the tubers were poor in quality, 
BO poor in fact that their chief ase was as food for 
domestic animals; and only when the breadoorns 
tailed were they used to any Eit«nt, and even then as a 
substituls. By 1840 the Potato had been largely aabsH- 
tuted In Ireland for the cereals and other similar food 
crops, as the yield ot Potatoes in weight exceeded by 
twenty to thirty times the yield ot wheal, bariey or oats 
on an equal amount of laud. This large dependence on 
a single food crop finally resulted in a widespread 
famine. The Potato blight which appeared In the United 
Sutes In 1845 devastated Ireland in 1S4B. Daring two 
years, 1846 and 1847, a conservative estimate places the 
numbers who perished for want of food or tram dis- 
eases caused hy a meager diet ot unhealthy and unnu' 
trltlouB food at 600,000. By 1B48 the plague bed vlriually 
disappeared. 

The roots ot the Potato are distinct from the tubers. 
Usually, two to four roots start from the stalk at the 
base of each underground stem which, when enlarged 
attheend, forms tbe Potato. See Fig. 1929. Roots may 
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the plants growing from the eyes or buds un- 
lit they are well above ground. So much food is stored 
that not Infrequently small young tabera are formed on 
(he outside ot Potatoes left In the cellar during the 
summer. Potatoes grow from two to even three feet 
high, have smooth, herhac eon B stems, irregularly pin- 
nate leaves, and wheel-shaped flowers (Fig. 19:10) vary- 
ing In breadth from I tolU inches and In color from 
bluish while to purple. They bear a globular purplish 
or yellonlsh fruit or seed-ball ot the else of a goose' 
1>erTy,contalnlng many small seeds. 

The dry matter of Potatoes is composed largely of 
starch. Being dellcleut in nitrogen, the Potato Is ill- 
adapted tor an exclusive diet, and should be naed In 
connection with food containing a high percentage of 
nrotetds. anch as lean meals, peas, beans and eggs. 
The lack of vegetable fata may lie supplied by butter, 



gruvr, and oataa me>l. Ths eamposltlon of the Potato 

Tftrles wldclT. Au ftveraga of l;j6 analyses Is »s tollows: 

Water, A>h. Protein. Starch. Fnl. 

Pntsloea 78 1 2.2 W .1 

Graham lioiir !!!.!!!.! i:i.l 1.8 11.7 oe.8 i.- 

Tha Dutritivs ratio oF wheat Is 1 to 5.37, atmoBt per- 
fect; IhatofPolBloes I to 18.29, entirely too wide. Mauy 
foods, in tbeir natuml state, as Potatoes, are more or 
less deScient in mineral matter. Notable amoDn these 

NiitwIMiatandiuK the fact that the Potato aiane forma 
an imbalanced ratluD, It Is used more univeraall; aa a 
toud thaa any othac esculent vegetable In localities 
aduptetl to its growth. PoUtoea contain a amall amount 
of a somewhat puiaooous subatBDce. When eipoaed to 
the direct raya of the sua for some time and "greened," 
the dek'terious auhalance is so greatly iacreaBed that 
the water In which they are boiled ia not infrequently 
used lo doatroy vermin qu domestic animals. In any 
ease tbe water In which Potatoes are coolied should not 
be used In the preparailou of other foods. 

There are many hundred varieties of Potatoes. New 
varietiesare couatamly supplanllng the old ones. As 
nsw variettos are usually produced under superior con- 
ditions, when they are placed Id field culture and under 
more difficult conillltoQS they tend to detcenerate. Old 
varieties which have Tun out " ofteD Hod their way Into 
a locality wtiere eonditiona are superior. Here their 
valuable qualities may be restored or even locreased, 
and they are then tfenerally reintroduced under m new 
name (see Bailey, "Survival of the Unlike," for discus- 
sion of the muDine out of PoUtoes). Usually new 
varieties are secured from seeds, but the seeds of a 
single ball oannot be depended upon to propagate the 
patent type. The tubers of the mo«t promising aeed- 
ling varieties are planted, placed under aupertor condi- 
tions, and out of many hundred varieties tested, a 
siogle one may Iprove to be worthy of Introduction. 
The world owes much to Rev. Chauucey E. Goodrich, of 
Utica, N, Y.. for his paiusialitng efforts not only to Im- 
prove the Potato, but also for originating and Introduc- 
ing several valuable varieties. The acquired habit of 
pi^ucing enlarged underground stems has been so 
greatly aocentualed that the normal tendency to pro- 
duce seed-bslla bns been nearly obliterated, especially 
in the early varieties. The Potato la sensitlTe to (roat 

ties in from three to six months. The period of devel- 
opment may be shortened by eiposioft the seed Pota- 
toes to the more or leas direct rays ot the sun in a tern, 
perature o( almut 60" for one to two weeks before 



int. UndercTound carls ot Potato olanl. 

I^howtnc the nbroif roots and the Hteni' ending In ID 
The oM «>ea-piece la seen near the bottom. 

planting. Some of the starch Is trannformed into i 
which causes the eyes or buds to develop inio i 
ture, short, tough plants or "rosettes," which te 
when tbe Potatoes are planted, in haatenlntc growl 
shortening the period list ween planting and harve 
Some varieties, when thus treated and planted In ' 
rich, sandy soil, produce merchantable tubers 
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weeks. In cutting Potatoes forplanllng, each eye shoD.a 
be supplied with an abundaDce of food lo Itart tbe 
young plants off vigorously; the pieces should tie as 
targe as possible and yet not bear more than one or two 
eyes (^'ig. 193l|. While the lata varieties thrive ben 
In a moist, cloudy climate and in  rich, loamy soil, 
Potatoes may be suecessfnlly produced in light soils 
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and under cloudless skies. Dryish, sandy or sandy 
loam soils not only produce earlier Potatoes than coid. 
damp lands, hut tniwrs of a better quality. "Mealy" 
Potatoes contain leas moisture than do those which 
remain somewhat hard when cooked. Americans prefer 
the former; most Europeans the latter. 

For markec.gardenlng, Tarletlea such as Early Rose 
are planted 2 to 3 Inches deep In dry, warm soils, aa 
soon aa danger from frost has passed. Level tillage is 
practiced until tbe vines are nearly full grown, vhen 
tbe rows are slightly hilled by paKclDg an impiement. 
provided with a single large above! with or without 
wlng.attacfaments, between the rows. A threefold ef- 
fect Is secured: weeds are destroyed: tbe land is 
raised into ridges, whereby the soil is made warmer and 
drier, thus inducing early fruitage ; the young Poia- 
toes are prevented from becoming green by eiposnreto 
the sun. Moot early varieties have a tendency lo ^et 
tubers near the surface. Sandy lands, which are well 
suited to raising early Potatoes, are too frequently de- 
flclent In plant-food, and resort ia had to either bam 
manure or chemical ferlllliers. The former, especially 
It not fully rotted. Increaaea the tendency to produce 
rough or scabby Potatoes, while the use of ohemiral 
manurea containing but a small percentage of nllrogen 
teuds to pruduce smooth tubers of a high quality. A 
liberal dressing for an acre Is 20 lbs. ot ammonium sul- 
fate, 80 lbs. of dried blood, I.''>0 lbs. of 
acid phosphate and 150 Ihs. of murl 
of potash. These would furnish 17, 21 | 
and To lbs., respectively, of the plant, 
foods named. These concentrated fer- 
tilizers should be thoroughly mined \ 
and incorporated with the soil by pass- 
ing a small aingle-shoveled plow along 
the open marks made to receive the 1931 

seed Potatoes. Market - gardeners A good cutting or 
often uie wood ashea at the rate of 50 scEd-piea. 
to»0 bushels per acre. 

frequently a second crop follows the early Potatoes, 
In any case a cover- crop (peas, clover or winter vetches! 
should be sown after tbe Potatoes are dng It no seconil 
harvest crop follows; if It does follow, then a cover- 
crop may he sown at or just before th" last inter-cul- 

cover-crop to digest the plant-food, lo afford humi)> 

cover the land during the rainy ami cold winter periods 
when the soil would otherwise be idle and losing 
fertility. 
Late Potatoes are planted three or four weeks after 
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tba<MTlron«> and abont two Incbei daeper. IntCr-tU- 
lace iboald be glvea about ever; un days, keeping the 
grouDd pnusUeallr level, and be ooDtlnued late Id tLe 
leaaoD, tbat an earth -rail Icb. ma; be kept Intact to con- 
een-e molitDr* dnrinfc tbe bot, dry period nhen tbe 
young tnberi are fornilDg. Tbree to [our tilllngs may 
eulflce for early PotalOea, ali to seven for late varletiea. 
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The yield per i 



of Potatoes la the United State* is 
«lng the average for 1B99. Under 
ulimatle ooodltlons, with rational 



favorable i 

■nelhada of procedure, '^UU to 4i>u oui. are not nncom- 
moD, and under euperlor condition! raore than 1,000 
bus. per acre have been aecured. H. C. fleraon, of Pit- 
ealrn, N. T., von first prlie for the lartteat amount of 
Potaloee grown from one pound of seed lu a single aea- 
HOn. B; dividing the eyes and planting them In tbs 
greenhouse in the winter, and after a little time re-dl- 
viding them, and thlaoonllnued until many plants were 
secured, he waa enabled tp raise 3,558 lbs. of Potatoes 
Id tbe open from one pound of seed, being an Increase 
of more thanZ.SOO fold. A. P. Rose. otPenaTan, N. Y.. 
and C. F. Thompson, of Lee, N. H., secured, by simi- 
lar methods, 2.349 lbs. and 2, llSlbs. respectively. Tbe 
low average yield la doe, In part, to the ravages ot tbe 
many enemfes of the Potato plant, which, nnoontrolled, 
sometimes destroy the crop, and usnally seriously dimln. 
isb the yield. In tbe United Slates the Potato Is not so 
universally nsed as In Europe, though Its nse as a food 
is steadily increasing. Tbe average annual proilaetloD 
In tbe U. S. from 1881 to 1890 waa I69.S09.053 bas.. 
while tbe yield in 1809 was 228,783.332 bue., which sold 
tor an average price of tbirty-nlne cents per bnshel. 
New York stands first In Potato production, producing 
28,707,976 bus. of tbe total yield. The crop of Europe 
aggregates more than the entire wheat crop of the 
world. Tbe average production of the European coun- 
tries from 1881 to 1890 waa; France. 396.746,138 has.; 
Anstrta, 306,981,697; Germany, SSl.TrK.OlOj Russia. 
300,316,070; the United Kingdom, 228, 093,:i97 bas. In 
1898 tbs United States exported 581.833 bus. and Im- 
ported 630.420 bus. For further Information, ooosult 
the Experiment Sutlon bulletins. Carman's "New Po- 
tato Culture" and Terry's "A B Cof Potato Culture-; 
also bulletins and reports of Tarious experiment sta- 
tions. 

The most i\ommon enemy to the Potato plant, the Col- 
orado Potato bug. Is eauily destroyed by applications In 
a powder or in a liquid of Paris green to the vines 
when the bugs first appear. The fungus nylopfklliora 
iN/'ifuHS causes tbe true blight |Plg. 1932), which re- 
anlta In the potaU>-rot. The true blight may be kept In 
check by frequent and thorough sprayings with Bor- 
deaui mixture. It Is always well to Incorporate Parix 
groKU with the mixture that any remaining bugs may 
be destroyed. The Bordeaux mixture Is al»fi iiwful In 
protecting in part the plants from tli? flea.beptlp. Two 



or tbree applications are usually made during tbe 
summer. The early blight Is more oommoa than the 
true or late blight. It causes tbe shrireUng and death 
of the foliage |Ptg. 1933). It Is usually the combined 
result of HCFeral causes, chief amongst which are fungi, 
flea-beetle, drought. Thorough good care and spraying 
with Bordeaux mixture are the best treatments. A goml 
Potato flnld should look like that In Fig. 1933 (adapted 
from American Agriculturist); and the picture also 
abowB a goo<l spraying rig. i, p. Robebts. 

T NoB?OLK.— The Irish Potato erop 



Potato Cul: 
t Norfolk, Ve 



a half I 



1 barrel 



annually. It la planted In February and I 

marketed In J une and July -say from June 20 to J uly 20, 

Tbe land for PoUtoes range!- from a eaudy loam lo 

oil of cla- '■-- - 

. Is do the I 

■e clayey lands give the best results, depending oi 

generally from 4 to C inches per month. The land i: 
plowed with a two-borse plow. In October, November 
or December, and tben lies until some time in Januar; 
nary, depending on the character of the ' 



It 1 



1 level and 
down as 
If Pota- 



araooth; as tbe land Is mellow it all wi 
pliable and as tine as tbe best of garden : 
toes are to be grovn alone on the land, the rows are laiu 
out with a single plow, turning out a furrow, nearly 
down to the subonll, and 2!^ ft. apart. Fertiliser to the 
amount of 800 or 1.000 lbs. to the acre Is drilled into 
the furrows, and a little plow with a sort of subsoil 
attachment is run In the row to mix the fertlilier with 
the earth, and lo stir up the hard soil at tbe bottom of 

The seed Potatoes ore cut to one eye, and dropped 
about 12 to IS In. apart, and then covered with a small 
taming plow with two furrows. Aa soon as tlic Potato 
begins to sprout well, and before It has made its ap- 
pearance, a smoothing harrow is run across the rows, 
cutting off the lop of the rirlges and brlnglnK the Potato 
sprouts near to the surfnce. This hills all the eariy 
growth of weeds and leaves tbe land in good condition 
for the tender plants to break through. As soon as the 
rows can be followed, a single plow is run along the 
sides ot the row. turning the earth away from the row 
on both aides. Then a Breed or a Hallock weeder. or 
any other good weeder, Is run over the field, creasing 
the rows as far as possible at right angles. This leaves 
the land frei' from grass or weeds ; and the remainder 
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bug, and the crop li 

Is horae-t!r«wn. 'To 

of Potatoes Is grown, using 

crop, planting about August 1 

until the flrst antnmn fro- 



Ing the dirt well to 
aguin-dt the potato 
lalt of the seed used 
I seed, a second crop 
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Potatoea Bre useil (or n»ket, the smaller ones (or 
aeed. MilDJ peuplti prefer thin to the seed purcbued 
(roTD M«inB or MicliiKan. The need is cut to one eye, 

one sere. Some (snuera apply leMH (ertilixer, provided 
their land Is in good heart or productive coDilillon; 
name apply a put of the (ertiliier at the bottvin of the 
drill, aod the balance at the aide o( tlje row when the 
dirt Is turned away from the row. One gooi\ tborouf^b 
■pplioatioD of Paris (creen or London purple at the 
right time destroys the bug, allhouKb monl farmers 
have to Ro over their Qelds two or more times. 

Id diggiug. most farmers use the common two-horse 
plow, running the plow under the row and lifting all 

vine is always green at time of digiilng. and the Pota- 
toes are flrraly aimched thereto. The bands then fol- 
low and lift up the vines with the Polotoes attached, 
Eu( tbo Potatoes in barrels at lU cents per barrel. 
arrets are then headed up, by firmly nailing on a ean- 
ind placed in (arm wagons to be hauled to 



B city 



.r-by « 



(or shipment to the great markets in the U. 8. east o( 
the Hissiseippi and north of the Ohio, and all the At- 
lantle seaboard markets. The cost of barrel is about 
20 cents each, including the cover. The freight is 18 
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cents per barrel to Baltimore and WashingtOD, 20 cents 
to New York and Philaciolphta. and about 30 cents to 
Boston. The Potatoes are handled by commission men 
at the different marketo at 8 per cent com miss ion. 

The yield wilt run (rem 40 to 60 and even to BO bar- 
rels to the aero and the price (rom (I to $.1 per bur' 
ret; the yield depending, of course, upon the soil, the 
season, and the cultivation ; the price depending on the 

whether it is the year of presidential election or not. and 
the character, condition, and earllness of the Potato 
sections coming in competition with this sceCion. 

Sometimes the Potato rows are made farther apart 
and berries are set in between the rows. Often the Po- 
tato crop is followed by com the same season, making 



taple I 
«F-peaa 



t the 



le second crops of cc 



ind the san 



,tinn is grown that It Is almor^t 
impossible to turn it under after the com is barvcsled. 
Some of the finest Potiiln land is found on the margins 
of the famous Dismal Swamp, a few miles south of Nor- 
folk, Va. Fie.l9;il. Wheneverthesear'.msarealitllein- 
clinedto be dry, such land turns out the finest and nicest 
PoUtoes loWfoundanywhere, Onegrower, whosefarm 
has been reclaimed from what was once the " Swamp," 
has raised as high as 25,000 barrels in a single seiKoti. 
A navigable arm of the sea ran to within a half mile of 
his "Potato patch," and a "tram railway" run by mule- 
power enabled him to put his Potatoes Into market as 
easily and as eipeditiously as the man beside him who 
grew 2r>0 barrels. The scareify of labor will eventuallj- 
i-ompel the use o( Che improved machinery; and (be 



plontiDg tim 
Land that vi 
and well tilled ii 



POTENTILLA 

probability is that the acreage devoted to Potatoes ii^ to 
]ie lessened instead of increased. A. jBPrEBs. 

Potatoes IN THE SovTR.-It Is an easy matter to grow 
an early or spring crop of Irish Potatoes in the South, 
provided the seed tubers can be had. As the crop 
matures early, it la almost impossible to keep the tub«rs 
over the summer and through the succeeding winter in 
order to plant in the following apring. Therefore it ii 

difficulty of keeping the seed PoUtoes la obviated if a 

be made 

eat problem in Irish i'otato-growlng in the extreme 
South is the raislngof the fall crop, although thematlrr 
is not diflicult if a few underlying principles are kepi in 
mind. This article is devoted to the growing of tb>- 
eecond or fall crop. 

Dry, hot wealber freqnenlly prevails during the early 
part of this period; hence the neceasily of bavin g the 
soil, before pUating. in a condition to receive and 
to retain the greatest amount of moisture- Heatincc 
manures or other materials that will cause rapid fer- 
shouid not be applied to the soil Jnat at 
nting time norduring the first month after planting. 
' ■' - " jughly prepared, highly (eriiliieil 

ome spring crop like cabbage or 
uniuuB, givfi mucu belter results than similar soil 
broken and fenlliied only a short time before plant- 
ing. Cool, moist, valley lands are better adapted (o tht- 
fall crop of Potatoes than are the drier, warmer bill- 
■>ldeB. 

Dormant tubers of the previous year's crop wouhl 
doubtless Insure the besCsUnd; but. as these aredilli- 
cull to obtain, Ihe majority of growers select seed Pota- 
toes from the spring crop, which matures two or three 
months before lime to plant the second crop. Some 
:;rowers prefer to let seed Potatoes remain in the soil 
where they grew until ready to plant the second crop: 
ritbers dig as soon as the spring crop la matured, apreui 
the Potatoes thinly over a surface protected from aun 
and rain, and cover lightly with straw or leaf-moid. 

In latitude 33", Augu.'st 1 to August 15 Is snffieienlly 
early to plant. I( <lry. hot weather prevails it is fre- 
quenily advantageous to sprout the I u hers before 
planting; otherwise they may lie in the ground several 
weeka perfectly dormant. This sprouting, or startin<r 
the buds, Is easily done by the following method: 
Spread the Potatoea in a cool, shaded place, cover to 
the depth of 3 or 4 inches with garden loam, sand or 
leaf.mold. and keep moist (not wet) for about a fort- 
night, or until the sprouts are an eighth to a quarter of 

An a njle, eonditiona for starting Potato plants into 
vigorous growth are much more favorable In the spring 
Iban in August. The plantlet must draw its suste- 
nance from the mother tuber until it is able to imbibe 
food from the soil ; hence the practice of cutting tubers 
into lare^r pieces for the summer planting than was 
y In the spring seeding. Cover a little deept-r 
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of planting the early and the late crop is Ihe 
ame. With proper care in preparation o( land, very 
ittle cultivation is necessary. Once the plants are 
larted into vigorous growth (which comes with the 
dvent of cool weatherl, the crop develops more rap- 
llv In Ihe fall than In the spring. It la seldom necef- 
dig before December 1. Keeping qualities aro 
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POTATO, AIB. Di 
POTATO OHIOn. See Oaion. 
POTATO, BWE£T. See Sirerl Potato. 
POTEFTlLLA (diminutive of Latin p 



irer the early crop. Ai 
-ed for spring planting. 
A. B. McKay. 
bnlbiftra. 
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iR. A large genus of perennial, 

' shrubs found throughout the 
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Dorth tempemte *ii(l frigid lones, kiiiI characterized by 

the 5 sepHls. wbicb la turn nre borne upoD the eil^ of 
m onp-«bftp«i. dry rpcepuwla; alunena 10-30, together 
with the 5 rounded petals inserted upon the margin of 
the receptacle: pistils many. Id fruit becoming minute 
akenes; styles deciduous. Those In cultivation are all 
hardy perennial plantn suitable for border planting. 
The most valuable double*l1d. fomiB are hybrids. 

K. M. WiEllAND. 

The American Putentlllas are ((enerally rather un- 
attractive plants with small Howers. They arc. as a 
rule, very tenacious of life and do well with ordinary 
care. P. frulicota, a handHOme and distinct low abrub, 
prefers moint positions, but will grow in even very 
dry soil. Where thoroughly established In moist soil It 
Is difficult to eradicate. P. argenlra should be given a 
dry soil, preferably about rocks. It Is (euacious of life 
and is quite attractive. P. Bippiana, a western species 
with comparatively large foliage of decided gray color, 
in hardy eant. It is a good perennial preferring dryish 

forming thick mats. It does well in any fairly rich soil 

prop, by division or seeil, the hybrids only by division. 
P. /rulicoia may be increased by greenwood cuttings. 
F. W. Barclay. 
Hybrid Polentillas have nearly all the good qualities 
we look for in a border plant, — handsome foliage and 
free - blooming habit. They continue In bloom from 
spring until autumn, although mont profusely in June 
and July. They cannot be nald to be reliably hardy In 
the latitude of Boston, probably not above Washington. 
They do not grow over two feet and seldom need stak- 

propagated by division of the roolstock in spring; cut- 
tings will not root. They run mostly In shades of 
maroon, scarlet and orange, often beautifully banded 
with yellow. They bear seed freely, and when carefully 
hybridised we may get a very fine strain with a good 
proportion of double ones. Seedlings bloom the second 
year. Some of (be species make neat rock plants, es- 
peeiallT P. trideKlala, P. vena and P. argrntia.-the 
last, though common, is valuable in places Id which 
other plants will not grow. t_ [>_ HATriBUi. 
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1. trntleAM, Linn. Fig. 1935. Much-branched. 5 In. 
to 4 ft. high, with peculiar shreddy bark: Ivs. all pin- 
nate; Ifls. 3-7, small (6-12 lines long), oblong-linear, 
acute, silky with rovolute margins; fls. numerous, 
bright yellow, ahowy, 8-10 lines broad; s^yle lateral: 
akeoes, receptacle and disk all tong-halry. Swamps and 



2. Eippitna, I^hm. Stem erect, stout, 1-3 ft. high. 
silky, erect- branched above; stipules large, ovate- 
lanceolate, aubentlre: basal Ivs. rather large ; Ifta. 3-5 
pairs, whitish silky above, lomentose beneath, decreas- 
ing in size toward base of leaf, obovate-cuneate. J-2'A in. 
long, obtuseir toothed: caullne Ivs. several and similar: 
fls. deep yellow. %-l in, broad, cymose; bracleoles 
nearly equating the calyx, acute; petals slightly ex- 
ceeding the sepals, retuse. Western America. 

3. gUndnUia, Lindl, Strict, 1-^2 ft. high, slender, 
viscid and glandular -hairy, erect, branched above: Ivs. 
mostly basal, 4-6 In. long; Ifts. :^-4 pairs, l-lHin. long, 

brous; caullne Ivs. 3-parted : Hn. rather large, yellow 
petals entire, equaling the long-acuminate sepals; styles 
thickened bnlnw, Inserted at base of carpel: akcnes 
glabrous. Western U. S.; grows well in dry, sterile 
ground. 

*. Toptatrla, Linn. Very similar to the last, slightly 
stouter: fls. larger, nearly while; petals entire, much 
eiceeillng the catyi. June, July. En.— Grows well in 
dry, sterile soil. 

5. Odrdonl, Balll. {Ivi*ta OSrdont, Torr. & Qray). 
Root stout; caudex wootiy and cespitose; stems erect, 
1-12 in. high, and. like the Ivs., glandular-pubescent 
or glabrous: Ivs. mostly basal, numerous: Ifts. 10-20 
crowded pairs; caullne Ivs. few. very small: fls. small 
and inconspicuous in a orowiled cyme; petals yellow, 
apatulate. shorter than the sepals; stamens only 5; pis- 
tils l-.'i. Western V. S.: forma dense mats in dry soil. 
— Possibly generlcally distinct. 

6. tridMlttte, Sotand. Often woody at the base, 1-13 
In. high, slender: branches erect -spread I n g. appressed- 

In. long, oblanceolfttc, truncate and 2-6-toothed at the 
apex, cuneale and entire below, coriaceous, dark green, 
paler beneath: fls. several, small, 3-5 lines broad, In a 
terminal, nearly naked cyme; petals oval, entire, ex- 
ceeding the cal)-x; style lateral, Qliform: akenea and 
receptacle villous. June, July. Norlhem N. Amer., 
Greenland, Scotland.— Oood fordrybanks and rockeries. 
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7. grandilldrAiLinn. Stem leafy, 10-20 in. high, erect, 
branched, villous: caudex nearly simple: Ivs. with 
appressed-hairy petioles exceeding the broadly obovate- 
cuneiform, dentate, l-l>^-iij. long Ifts., which are green 
and pilose-silky on both sides : fls. numerous, }4-% in. 
in diam. ; petals broad, emarginate, much exceeding the 
acute sepals; akenes glabrous, rugulose: receptacle 
hairy. June, July. Eu., North Asia.— A good border 
plant. Differs from the next in the smaller, broader 
leaflets, green beneath, and the rugulose carpels. 

8. argyrophtlla, Wall. (P. insignis, Royle). Tall and 
leafy, 2-3 ft. high, stout, silky-hairy or pubescent: Ivs. 
large, long-petioled ; Ifts. 2-3 in. long, elliptic-ovate or 
obovate, acutely toothed, white beneath, silky-hairy, 
rarely glabrous above: fls. yellow, \-\}>i in. broad, 
long, slender - pedicelled ; sepals acuminate; petals 
large, obcordate, exceeding the calyx: akenes smooth; 
style sub-terminal, receptacle villous. June, July. 
Himalayas. Var. atxosa&ffnineft, Hooker (P. atrogan- 
gulnta, Lodd.). — Fls. red or purple, same range. One 
of the most common species in cultivation and exten- 
sively hybridized with P. Nepalenai*^ giving rise to 
most of the hybrid Potentillas of the trade. 

9. Ntpal^nsiB, Hook. (P. formbsa, Don. P. coeeinea^ 
Hoffm.). Erect, l>^-2 ft. high, from a woody rootstock, 
few-fld., clothed with long, soft, spreading hairs, leafy- 
branched: lower Ivs. 5-7-foliate, often 12 in. long; Ifts. 
(2-^ in. long) obovate or elliptic-obovate, acute or obtuse, 
coarsely serrate, green, base entire: fls. 8-12 lines broa<l, 
purple; petals obcordate, twice the length of the acute 
sepals; bracteoles obtuse: akenes minute, glabrous, 
wrinkled; receptacle hairy. May, June. Himalayas. 
—A fine species. 

10. Thtbrberi, Gray. Similar to the last, but stem 
ascending, more slender and finely pubescent: Ivs. 
little paler beneath, 1-2 in. long, coarsely toothed or 
almost crenate, thinner, smaller and less veiny: brac- 
teoles lanceolate, acute. June, August. Southwestern 
U. S.— Good for border planting. 

11. Y^ma, Linn. Stems 4-10 in. long, spreading or 
procumbent, sometimes creeping, forming a thick 
turf, much branched from the base, more or less hispid: 
radical Ivs. small; Ifts. 5-7, broadly obovate-cuneiform, 
dentate, 4-6 lines long: upper Ivs. sessile, temate: fls. 
many, of medium size, obscurely cymose; petals obcor- 
date, little exceeding the calyx; bracteoles similar to 
the sepals; akenes smooth; receptacle hairy. April, 
May. Dry or stony places, Europe. —For banks and 
rockeries. 

12. FyranMoa, Ram. Stem branched below, 6-15 in. 
long, decumbent at base, then ascending: radical Ivs. 
long-petioled, hirsute or nearly glabrous; Ifts. oblong, 
toothed above with subacute teeth, terminal tooth of 
equal size; stem-lv8. few, similar: Ivs. numerous; sepals 
and bracteoles similar, acutish; petals longer than the 
calyx, obcordate: carpels smooth; receptacle hairy. 
Aug. Europe. —Larger than the last and less prostrate: 
Ifts. larger, more oblong: fls. larger. 

13. laoinidsa, Wald. & Kit. (P. lacinidta, Amer, 
Hort. ?). Erect and forming clumps 1-2 ft. high, spar- 
ingly hirsute, reddish: Ivs. with 5-8 broatily oblanceo- 
late-oblong, 2-3-in. long, deeply laciniate-pinnatifid and 
pilose Ifts. : Ah. in much-branched cymes ; sepals lanceo- 
late; petals bright yellow, emarginate, much lonfcer than 
the calyx: akenes rugose; style terminal. Hungary; 
grows well in dry ground. — Closely related to P. recta. 
DiflPers from the two preceding in the larger size, stiff, 
erect habit, larger Ivs. and rugose akenes. 

14. firrdoilii, Dougl. Erect and rather tall (about 2 ft. 
high), more or less whitened with silky hairs and to- 
mentum: basal Ivs. long-petioled; Ifts. obovate or 
oblanceolate, 1-2 in. long, deeply and regularly incised- 
dentate, silky above, rarely glabrous, white-tomentose 
beneath; stem-lvs. similar but smaller: fls. many in a 
terminal cyme; corolla 6-9 lines broad, showy; petals 
obcordate, exceeding the acuminate sepals: carpels 
glabrous. Western N. Amer. — Some specimens in cult, 
may be P. Blasehkedua, Turc. 

15. arg6ntea, Linn. Ascending or procumbent, tufted, 
branched from the base. 4-12 in. long, more or less 
white-tonu-ntose, leafy: Ifts, 6-12 lines long, obovate- 



oblanceolate, cuneate, deeply incised with narrow teeth 
and revolute margins, dark green above, white beneath : 
fls. few, cymose, 2-4 lines broad; sepals ovate-acute, 
slightly shorter than the rounded petals; styles filiform, 
terminal: akenes glabrous. May-Sept. Dry, sterile soil 
throughout the whole north temperate zone. 

16. Hybrid Potentillas, originally from P. argyro- 
phylla, var. atronatiguinea and P. Aepalensit {see 
Gn. 16:207): Single- f lowered. --E.Kpwoodiaxitk, Ifts. 5-6, 
petals at base deep rose, at center pale rose, mai^ns 
whitish; Russelliana, scarlet-flre-red, large: Ifts. 3. 
Double- f lowered. — B'lcolorPlensLt orange and vermilion ; 
Uardinale, brilliant cardinal; Dr. Andr^, golden yel- 
low, suffused with vermilion; Eldorado, purple suf- 
fused with yellow; Emile, bright bronzy red; Gloire 
de Nancy, golden yellow; Hamlet, dark carmine; 
Hybrida, name applied to various hybrids, R. H. 1890, p. 
.')05; Jeane Salter, orange shaded scarlet; Le Vesuve, 
floriferous, light red margined with yellow or scarlet ; 
Mars, dark velvety red; M. Daudin, beautiful amber; 
0*Briana, pink and salmon; Perfecta, maroon shaded 
lemon; Purpurea, deep purple; Purpurea lutea plena, 
<lark purple, double; Versicolor, carmine and yellow- 
flaked; Victor Lemoine, light red striped with yellow; 
Wm. Rolliuson, mahogany brown suffused with orange. 

P. anserlna, Linn. Silvxb-Wkvd. Spreading by mnners, 
low, white-tomentose: Ivs. radical, pinnaie: fls. yellow. 
Gravelly lake shores. Very deooratlve. Eu., N. Amer.— P. 
Canadinsit, lAnn. Prostrate or creeping: Ivs. green, palmately 
3-5-foliolate: fls. few, yellow. N. Amer. Good for dry, sterile 
soil. Mn. 3:38.— P. Milleri, Hort. A trade name not deter- 
mined. Woolson says, "Colorado; 12-18 in. high. Plant densely 
white-tomentose, branching. Fls. bright yellow, a half inch or 
more across."- P. rMa, Linn. Close to P. laeiniosa, tall, with 
handsome palmate foliage: fls. deep yellow, worthy of enlt. 
Kn.— P. Salesovidtui. See B.M. 7258.— P. sulpkHrea, Lam. 
Similar to P. recta, but fls. pale yellow and larger. Fine deco- 
rative plant. Ea., introduced in Amer. ^^ ])|^ Wikoand. 

POTfiSIUM (Greek for drinking cup; because the 
foliage of one species was used in the preparation of a 
medicinal drink). Bosdceof. Linncpus placed certain 
rosaceous plants in the genera Poterium and San- 
guisorba, the latter having precedence of publication. 
Many subsequent authors have united these genera, and 
they are so treated in Gray's Manual. Focke, however 
(Engler and Prantl, Die NatUrlichen Pflaiizenfamilien), 
re-deflncs the genus Poterium to include one species, 
the P. spinosum of South Europe, allowing the other 
species to remain in Sanguiaorba. As thus understoo<l. 
Poterium is monoecious, the lower fls. in the spike 
staminate, the upper pistillate, the stamens many and 
hanging, the styles 2, the fr. somewhat fleshy, colored, 
and inclosed in the calyx, the leaves pinnate. P. ipiiidliim, 
Linn., is a small spiny shrub with nearly glabrous 
serrate leaflets, somewhat downy branches, small green- 
ish fls. in oblong spikes and reddish berry -like fr. It is 
offered in S. Calif. Grows 3 ft., the brahchlets ending 
in spines. Said to be a very interesting ornamental 
under-shrub. 

For P. Canadense and P. Sanguisorba, see Sanguis - 
orba. L. H. B. 

POTHOS [Potha is said to be a Ceylonese name). 
Ardceif. Between 30 and 40 tall-climbing branching- 
shrubs (more or less herbaceous as known in cultiva- 
tion) of the oriental tropics; leaves thick and often 
shining, entire or lobed, sometimes blotched or varie- 
gated. The species are warmhouse foliage plants, re- 
quiring the same general treatment as Philodendruu 
(which see). Five names are in the American trade, 
but not all of them belong to Pothos. In fact, the genus 
Pothos is very ill-deflned in cultivation because species 
are named before flowers and fruits are known and 
determinations are often wrongly made. Some of them 
are to be referred to Scindapsus and others perhaps to 
Rhaphidophora. The fls. are small and perfect, crowded 
on a spadix, with 6 perianth-segments and 6 stamens, 
the ovary 3-loculed and with a rounded or mushroom- 
like sesHile stigma: fr. a l-S-seeded berr>': spathe 
usually persistent and wide-spreading or deflexed at 
maturity. Rhaphidophora has an oblong or linear stigma. 
The species of Pothos send out cord-like roots that cling 
to damp walls. For P. argyrtpa^ see Scindapsug pictns, 
var. For monograph, see Engler, DC. Monogr. Phaner. 2. 



POTHOS 

A. Lvt, grttn, Hol ban/ltd or Mottled. 

E. Brown. Rap id -growing climber, 
witb lUiDB flat on the uuder aide uid lying cJuBe lo lia 
■Dppon: IVB.diMirhous imd OTerlapping, broail-ellipElc 
■omewbat oblique, seRsile, stronglr mAay-Teinei], dark 
velTety (treen. Bomeo. P.S. 33:;>419, 3420. l.H. 30:49*. 
-First duMcribeJ in 1880 In England. A very odd 

nlMnt, Bull. Lvs. obliquely ovate-aeDte. cordate at 
base, abioiog purplisb greeo. Halaya. 

AA, Ltt, tHotlled or bandtd. 

ttxma, LIndeD. Pig. 1936. Strong evergrsen climber 
with cordate -oTate -acute Ivb., which are variously 
blotched and mottled with yellowiiih white, the body 
color be log bright green. Solomon IkI. I.H. 27::181. 
8.H. 1:334. -The gentrlc poaillun of this piant-wblcb 
In one of the commotieet ones inctiK.-lit Induubt. It 
probably belongn to Hhaphidophora, poeiiiblyto Scindap- 
■us. In a dark place the handKOme niarkingH of the 
leareB tend to disappi-ar. Branches will grow in water 
for a time. Prop, by cuttings or layers. 

UVtateu, Bull. Lvg. obliquely ovate- acuminate, sil- 
very gray, with a deep green margin and a deep green 
baud along the midrib. Borneo. [^ q, g, 

POTHVATA. See^cAnca. 

POTH&EIGOLD. See CaUndula. 

POTS. Before beginning an historical iketch o( the 
inanufaclure of Hower puts In America the writer may 
p<-rhaps be pardoned for staling that the Arm which he 
ri'presentH in one of the thirty-one Arms eligible t 
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uninterrupted ancestral reconl of one bund. 
more in the same hiisine")i. Other memberships In the 
(Vntury Club of interest )o horticulturists are those of 
J. H. Thorbum A Co., ot New Vorli, and D. Landreth 
& Co.. of Philadelphia. The business of making Sower 
pots has been in the direct line of the writer's family 
for four generations without  break, and this Indicalea 
the age ot the huvinesa in this country. 

The Srst entry in our oldest account hook reads an 
follows: Weston. April 19. ITTo, Lemuel Jones, to Wure. 
debtor: !)£ 2a. 8<1. Prom IT88 to 1810. a period of 'il 

iiig that entire term cover abont as many pages as we 
mm often use in a day; and the amount in dollars Htid 
rents does not compare with single sales of the year 
19O0. Through ail the years up to 1807 the terra "flower 
(•uls" does not once appear, and the writer very much 
r<-irrets that the first sale of flower pots and the name 

The readers of this article who can remember the year 
Ifllil will recall the depressed condition of business after 
war wa* octiiaiiy declared. The members ot the Hews 
Brm felt sure that there would be no demand for flower 
jmls. they being more of a luxury than a necessity, and 
that the factory roust close. At that time the writer 
succeeded in getting permission to make his first ven- 
ture as salesman "on Ibe road." Going first to C. it. 
Hovey, be secured what was a good order for those 
times, some 10.000 or more pots for the spring trade ot 
IW;:. Not once after that, during the Civil War. was 
the firm able, during the spring and tall rush, lo fill all 
their orders for flower pots. It is not that these orders 
were remariiably large or numerous, but they were be- 
yond the capacity of the flrm. 

The writer's own records go back to IS66. At that 
time pricps were a third or a half higher than they are 
to-day. which is more than the writer would be willing 
to admit ot the relative excellence of the goo<lH. We 
first got fairly under way with machinery (or making 
small flower pots In 18G9. The father ot the under- 
signed, always disponed to be « little cautious, thought 
that we should overstock the country and ruin the 
prices. We did in that year what we th-mght was a 
wonderful bnsiness In flower pots. We exceeded It by 
a third in the month ot October, 1894. 

Until about IKM or ie<» common Dower pots through- 
out the worki had always been mode by hand on the 



potter's wheel. There bad been, indeed, many dltTereot 
forma at this wheel, but it had always been propelled by 
hand or foot power. When, in the early fltliea. a wheel 
was made to he propelled by the foot, witb two sizes of 
pulleys and a balance wheel whereby the speed of the 
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11 Increased in the proportion ot three to one, 
>nght that perfection had been reached, Huch 
time, though very little money, had been spent previous 
to the Aftles in attempts to make a i>ot machine. It was 
left to William l.inton. ot Baltimore, an eiperieocnl 
practical potter, to perfect and patent the first machine. 
Prom him we purchased two machines and the exclusive 
right to use them in MB»sachu setts. In a aliort time we 

America was far ahead of Europe in this kind of 
machinery, as also in Improveti machinery in general. 
It is probably safe to say that from time Immemorial 
down to about the year 18(>;t, flower pots had always 
been mode In one gcueral way— by hand, on a potter's 
wheel. 

The machine made only small pots, up lo about B Inches 
In diameter: and while It had previously taken an ex- 
perienced man to make his thousand :i<inch pots in ID 

whatever could make three thousand on the machine in 
the same time. 

When the standard pot was adopted, about 10 years 
ago, the band process was practically abandoned In 
the principal potteries in favor ot what is technically 
CBlied the jigger. This is a revolving disk propelled bv 
machinerv. These disks, or ligBer-heails. are made of 
diflTerenl sites and flilcd with various rings. Plaster 
molds are made In very large numbers for each siie of 
pota. and the larger standard pots (fi-12-lnchl are all 
made at the present time in these molds. With us, 
pots from 12-34 in. in dlam. are made as of yore by 

The making of the pot is not Its only coat ; previous 
to that comes the preparation ot the clay. The hundred 
years from I Tfi.'i to lutifi saw no Improvement in the pro- 
cess of preparing It for use. It was ground in a wooden 
tank or tub, propelled by an ox. The various other 
proce^ies remaine<l as crude in ISO.'i as they had been 
the centurv previous: the drying, firing, and all con- 
nected with the manufacture. The capaelty ot our 
Bower pot drving-rooms of to-day far exceeds the entire 
product of nriy one year prior to ISTiS. At that time the 
custom of using wood for drying and flring pots still 
continued. It required three cords of white pine and 
from thirtv to forty hours' labor to Ihoroaghly Are a 
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It li a very conimun saying that one Doner pot is aa 
Bood aa aaotber. provided it will bold tugeiber loog 
SDOUgh to grow tlie plant. This is equlTaltnt to saying 
tbat one rose is aa good as ani'llier. The late C. M. 
Hovey baa often said (o the writer, " Hr. Hews, I want 
all perfect pots. Sappose I am potting a fholfe plant 
wlilcb will be wortb two or three dollars. I want a good 
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Btraigbt not for it. hat I am obliged to pull the pile over 
before I can And one. When I do find one It Is sure to 
be of luch a soft bum that It will hardly liold tojiether." 
We would then examine some of ilie choice «nbJei-tB in 
fain greenhouse, and they were Hure to l>e in warped and 
cracked pots. "Such a pot apoUs the aale of a plant 
unless I repot it." Tbln was before (lie day of standard 
pota. When tbe Society of American Florists met at 
WashlngtoD In IH92 tbe writer spent HCveral hours in the 
greenhouses of tbe various di'partments. To say that 
many of the flower pots looked as If tlicy belonged to 
that class of pottery found in tbe Indian mounds of 
Ueiico would be a reflection on the aborigines. The 
poor preparation of poor niat«rial> is a feature of 
the tbousands o( inferior flower pota tbat flood our 
markets. The practical Horists were long ago convinced 
that the beat pots are the cheapest. 

Grades of clay used in the manufacture of flower pota 
are almost aa numerous as the banks In which they are 
found, and require many different methods of treatment. 
To separate the stones from tbe clay bes always been a 
very perplexing as well as expensive problem. The clay Is 
first plowed by means of a borse and [-apslan. whereby one 
horse will do tbe work of twenty men with picks. Tliis 
clay is then loaded in dump carts and carried to tbe 
mill, where it Is shoveled through a disintegrator, which 
eipeia the larger stones and crushes the smaller ones. 
It then falls on an endless belt and is carried to u 
revolving drier. This is a new western device, where, 
by the use of crude petroleum for hent, we evaporate 
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while it passes through a direct blaze of white 
there is sufficient moisture all tbe time to prevent it 
from burning- ( Burning of the clay at this stage would 
make it worthless.) To demonstrate this point beyond 
qnentloD, paper and dry shavings were passetl through 
with the clay, and tlicy came out without even seorch- 

Frora the drier, the clay goes into large bins, where it 
must remain 34 hours, so tliat portions of it which have 
become too drj' and hard mav absorb the moisture ln<ni 
that not drj- enough, Fnuu those bins it is carried to 
whlppers, which lieat the clay without further crushing 
the stone. From the whipper it g<iea to the revolving 

The next process is mixinc, or, us we term It, "pug- 
ging." Tliis is all dune by niachiucry. From one ma- 
chine the clay comes out very soft and plastic, to be 
worked into piaster molds. Prom the other the ciay 
comes out Into hard culies for tbe iro " * " 
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clay properly [>r(]iared, be of 



POTTING 

unlfonu firing, and of a smooth surface inside as well 

as out. It must also be of right porosity, a condition 

which can be attained by tbe proper mixture of clay. 

Moreover, a machine-made pot should have a smooth 

rim on the inside, so that tbe man standing at hi- 

bench potting thousands of plants per day, as is bein^' 

done constantly in large establish in enis, mav have some 

flesh on his tbumbs at night. Such a pot must al-o 

be able to stand transportation and years of usage if 

neoesaary. "Standard" flowerpots, such 

as are now used by American florists, 

are shown in Figs. 1937. 

Tbe writer often asks himself. "Will 
the demand tor flower pot* In Che next 
quarter century increase in the same 
ratio aa in the past quarter!" In 1IS69 
we manufactured 700,000 pots; in 1894, 
7,000,000, or ten tUnes aa many after a 
lapae of 25 years. If the same factory 
can in 1930, another SB years later, pro- 
duce and sell 70,000,000, we shall verily 
be living in a land of flowers! 

A, H. Hiws. 
hi»a"ro«iK>t." POT8HEED8. Gardener's name for 
broken pots and crocks, a material used 
In the bottom of pots, pans, boxes, etc., to afford drain- 
age. Coal clinkers, grovel, etc., are often used for the 
same purpose. 

POTTUIO. The first stage In the life of tbe plant Is 
when the seedling is transplanted from the seed-bed or 
tbe cutting is put in the cutting bench. It is only when 
either is potted that it can truly be said to take on the 
dignity of a plant. It is then out of swaddling clothes 
and enters the ranks of its big brothers and sleler», 
on the way to making its bow in society; to live per- 
chance in the window of tbe tenement or on the Are 

sick room : or to lose ila identity In rows of Its fellows 
in great glass houses where the blossoms are garnered 
and sent to market ; perhaps to take Its place in row 
upon row of its kind and make an arabesque patlern 
or gay border, and so delight the eye or regale the 

The mechanical operation of potting Includes also 
"shifting." I. e., transferring the plant from a small to 
a larger pot. Repotting signifies the same, generally 

means shaking out an established plant and patting it 

its needs. The actual operation of potting la very aim- 
pie, and yet it must be well done to give tbe young 
plant a fair start In life. Careless potting la rcspon- 
sibie for many losses in plants. Tbe vast majority of 
rooted cuttings and seedlings should be potted bi 2-inch 
pots, and it is essential, particularly in the case ot 
rooted cuttings, tbat It be done at the proper stage of 
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m of potter7 usefnl for small balbs and many shallow- 
>ted snbjecli of which spmdlDc maiics are desired. 

development of the roots. When the roots are from one- 
eighth to one-fourtb of an inch long they may be said 
to be at their bent for potting. If sooner, the plants are 
not likely to develop as rapidly In tbe pot aa if left in 

lninr\' is liable to' result, and they do not a« readily 
recover from the shock incidental to the change. Thi 



POTTING 

openitioD ot potting &s practiced la comnifrclal florists' 
eacablixhinenta is as fottoBS: The suit baving b«en pre- 
pared, the wDrkman places the empty pots U bla left hand, 

ceive the potted plants at his right. With a itlmultaneouB 

haodtul of soil In bis right. Ue "sets " tbe pot in front 
or him. flUs it with soil, and wbile doing bo reaches for 
the cnttlng, retaining a small portion of eoil Id bis 
hand. With the Index tlnger of the right hand be 
makea a bole In the center of the pot of Boil, Inserts 
the cuctlcg, drops the portion ol soil nhich be retained 
in hia right hand Into the hole, takcH the pot between 
the Index and middle SiifcerM of both hands to eleady it 




and obtain leverage, places hl« thumbs on each side ot 
the cutting and parallel with bia body (Fig. I93a|, the 
Hght on the side away from his body, the left on tbe 
other side, and presses evenly and firmly; then shifta 
hiB thumbs HO that they are at Hght angles with his 
body and preBves again; Iranafers the potted plant with 
hU rlgbt hand to the "flat," placing ll with a Uttle force 
to level the loose soli on top, reaching for another 
empty pot with hla left hand as he does thla, and re- 
peata the movemenia. It Is marvelous how rapidly 
these motions are made by expert workmen, and the 
work can be done as well rapidly as slowly when the 
cuttings are in the proper condition as to root-develop- 
ment alreatiy described. There was a time when 5,000 
per day of 10 honra was coneldcred the moximum, and 
it Is Ktlll good work for the average workman. James 
Markey. an employe of the late Peter Henderson, re- 
peatedly potted 10,000 verbena cuttings with two boys 
to asaiHt In taking away the plants as potted, supplying 
him with empty poU and cuttings, tbe requisite quan- 
tity ot soil having been previously placed on the bench. 
The writer was his only aanistant when he made hlB 
first great effort at "breaking tbe record," when he suc- 
ceeded in potllng 7,500 in 10 hours. Upon one occasion 
he potted 11.500 verbena catlings In a day of 10 hours, 
which Is the highest number ever reached, 
m At a potting content held In Madison Square 

 <lardeii in New York city in 1893, George 
I Martin potted l.;4T3 cuttings In one hour, 

 the material used being arborvltn cuttings 
• without rootn. 

1 Tbe ' standard ' pots (Pig. 193T) , cannot bs 

1 handled as rapidly as those wilbout rims. 

1,4 for the reason that tbe lower edges ot tbe 

/''I rim are abarp and rough and make the fin- 

/ gers ol tbe workman sore. Consequently 

f the pots without rims are to be preferred, 

j The essentials In good potting are to put tbe 

I cutting in the center of tbe pot and at the 

 proper depth. (0 firm the soil thoroughly and 

( evenly, and to leave one-fourtb of an Inch, 

i aralltlleleBB,betweenthetopotthesoiland 

r the upper edge of the pot to receive water. 

I J Included In potting Is the care of tbe 

ituJ plants immediately after being potted and 

1940. until Ibey hace taken root In the pots. First 

Implement '" Importance Is the "scttiiig" of Ihe plants 

(orlinnhig **** the bench j care should be taken that 

ihB nil In thev are "eet" perfectly level so tba( they 

laigepots. will bold water. They should be watered 

tborouehly and shaded as i 

set. The beat method o( shading whe 

ties are potted Is by the nee of lath a 

are made by nailing common laths i 

lei pieces of furring strip, allowing oru 

tween the lath". They may he made any' length, 



n large quant t- 
luttera. These 



e feet being a very ci 



this metbod of shading by covering the shutters with 

muslin being preferred. 
Sew tbe muBlln in 10- 
yard lengths, giving 
pieces 2 yards wide. 
Sprinkle the muslin co- 
piously at Intervals as It 
becomes dry. This care 
must be kept up for 3-6 
days according to con- 
should be put over the 
plants early In the morn- 
ing, first watering tbe 

be put on provided the 
sun is abining brightly. 
After the second day Ihe 
period for covering tbe 
plants should be shon- 
ened by putting shutter 

taking 



earllei 



Thai 



I orcbld. 
to .how tl 
9 Inside. 



until the plan 
flclently established to 

get along without them. An important detail Is to bava 
about holf an Inch ot sand on the bench to retain mois- 
ture and allow for the proper "selling" of tbe plants. 
Another very Important detail, in case new pots arA 
used, is to thoroughly saturate them wllh water before 
filling, allowing aufflcient time for the water to evaporata 
from the surface before using. It is bad practice to 
work with wet pots, and worse Btill with wet soil. A 
good teat of the proper amount of molaiare In soil for 
potting is when it molds In the hand only under strong 

Ib to see that they are clean Inside at all events; they 
should be clean outside as well, but if any old soil is 
found adhering to the inside of the pot It should be 
cleaned out and thrown nway. 

Potting large plants from tbe open ground, sucb aa 
carnations, roses, geraniums, shrubs, etc., is an entirely 
different operation from the foregoing. These alt re- 
quire pots B Inches in diameter and over, and sufficient 






at the soil. It l! 



sxary, therefore, to use a 



. "Shiithia"! 



I ■■labllshcd plant into a iBiEcr pot. 



about an Inch wide, and sharpened down to one-fonrth 
ot an Inch at the end. ( Fig. 1940. | The handle should 
be round, and In a large place where much heavy pot- 
ting and shifting are done it pays to have some of these 
■ticks In regular tool stock. After the plant Is placed 
In the pot and the latter filled with soil, take the stem 
of the plant at the enrface between tbe Index fingers 
and thumbs, the other fingers extended down the sides 
of the pot, lift the pot about an Inch and set It back 
with a smart shock, at the same lime pressing the plant 
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ilowii and Bteodying It; tbis settles tbe soi] cDDiiiderftbl; 
Id tbe pot. Next take the etick described nbove and 
run it woond the Inside edge of tliB pot twice or so to 
pack tbe »uil, add more soil to All up, finish by pressing 
OTenly and flnnly the entire surface with the thumbs, 
allowing half an Inoh of 
space between the surtace 
of the soil and the upper 
edge of t' " ------ •- -' J 



What 






said about uew and clean 
pots applies with even 
greater force to large pots. 
Tbe potting of orchids is 
a radically different opera- 
tloD from tbe potting of 
purely terrestrial plants, 
about whlcb tbe preceding 
bas been writteo. Take 
Cattleyas as an example. 
Being epiphytes, they do 
not require soil in which 
to grour. Put them In 
as small pots as posiible. 
  " r potting 









. flbro 



peat and live sphagnum 

adding a amall portion of of lu pot to aKeitain if ft 
broken charcoal. If fresh- needi a'"ahilt." 
ly imported pieces are to 

be potted, cut away all the old, dead roots, paeudobalbs 
and leaves. If the formation of the piece is uneven it 
should be cut in two, so as to combine tbe parts thus 
separated into a more symmetrical whole, with the 
growths pointing to tbe center. Hare the pot thoroughly 
clean, (111 it about balf with clean "crocks " and small 
pieces of cbarcoal, adjust the piece in the center of the 
pot, distributing evenly any roots wblch remain; but 
first spread a laj-er of moss over tbe "crocks," then press 
the preparation of peat and moss evenly and moderately 



flrniai 



.e piec 



bigh ai 



le interstices between tl 



well netted with root 
i( most of them hav* 
of healthy "working' 

ODCe shifted, or It wm buou rea 
tbe bane of the careless plan 

"Knocking out" is the technice 

way to do this is to take the pot 
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M in Fig. 1M3, and particularly 



t. The b 



7t it in 



e left, ai 



hand, give tbe pot a smart tap on ill 
of the bench and the ball of soil Is 91 
pot; place the plant in a flat ready foi 
repeat. One tap is all that Is necessary 
cases oat of a hundred. It is bad practice 



angers of tbe left 
:par«led from the 



We a 



■e of ti 



leiderlng now the first shift, i. e., from a 



The plants having been knocked out, the nc 
Hon Is to "shoulder" them. This consists of 1 
tbe shoulder or edge of the ball of soil with tl 
and forefinger down to where the roots begin. I 



,>ply a fres 



s porti 






ntage from s 

GTerything being made ready, the operator proceeds by 
putting a portion of soil in the Imttom of the pot sufli- 

pot. As this is being done, reach for the plant with tbe 
[eft hand and put it in the center of tbe pot; simuttane- 
onsly take a handful of soil in tbe right hand and fill 
the pot, then gra.sp the pot between the index and 
middle fingers of each band, place the thumbs on each 
side of the plant at right angles with the body, lift the 
pot about a half-lneh 
and set It back on the 
bench with a smart rap, ' 
pressing with the 
' tbe same ^ 



tim' 



o right angh 



small-sized stakes at tbe proper places to support tbe 
piece, tie the growth to thera, and the job is finished. 
Fig. 1941 will show better than words can describe how 
the plant should look after it is potted. 

Repotting, when necessary, is almost identical In IM 
details with potting itself. The spring Is the best 
time to do It, even with species which flower in tbe fsll. 
Carefully remove all Ibe old crocks and other material, 

best implement for the purpose. Then replace as care- 
fully with new material in a clean pot. The undersigned 
dwells upon cleanliness 
repeatedly, for herein lies 
the great essential In suc- 
cessful plant - growing. 
Potting orchids In bas- 
kets, which sounds para- 
doxical. Is identical with 
potting them In pots as 
far as tbe essentiaJ de- 
tails of manipulation are 
concerned. Tbe potting 

der Bulb. 

"Shifting" Is the tech- 
nical term used in the 
Boris t's trade when plants 
19M. RsDdtting a alcklr plant. "^ transferred to larger 
1 ; ,: . .. pot"- SeeFig.1943. When 

oat'ltb°n Zla'i^f'^, theplantcxl.uuE.(athesoil 

earth ^i^rn''s"i».''( Only *"* P"' '" * '"""" *'"^>" 

H fraction of the plant's malntaiQ growth. The 

heiilit Is shown.) trained eye detects at a 

glance by the appearance 

of the plant when it requires a'shitt." Those lacking 

such training can discover it by turning the plant out of 

the pot and examining the roots. (See Fig. 11H:I.) If 

the outside of the ball of soil on the lower portion is 



former posi' {* 
press again, \ 

ige BO M to \ 
-e they have 

■d already ; 

lures o( Uie 



e bench, and the o] 



noo plants in 10 boui 




■> ISiS. Oood and bad potting. 
'' The CDttinf Ihonld be placed in the 



itof w 



made possilile only by eliminating al! unnecessary mo- 
tions and making them synchronous with each band in 
reaching for soil, pot and plant as described. One hand 
should not be Idle while tbe other Is employed. See 
Figs. 1845-^ for good and bad examples of potting. 

Be careful in shifting not to set tbe plants too deep. 
The tendency of roots is downward, and only enough of 
the stem to steady the plant In the pot should be In the 
soil. Plants set too deeply In the pots are easily over- 
watered, because so much soil Is not within tbe Influ- 
ence of root action. A few plants which root from ibe 
crowD, like lilies, should be set deeper than snch plaui^ 
as roses, geraniums, fuchsias, palma and all plants 
whose root action Is mainly downward. 

Do not give too great a shift at one time; tbat Is, do 
not attempt to shift from a 2-inch pot to a 5- or 6-inch. 
As a rule, an Inch at a time is best, especially for com- 
mercial purposes, where plants are grown to l>e shipped 
some dislance. In private places soft-wooded plants 
may be ebifted in spring from 2- to 4-tnch pots and 
from 4- to 6-inch, as the qnesUon of shipping does not 
enter. But it would not be safe even with tbeae to do 
the same in late fall when growth Is slower and tbe days 
are growing shorter. Hurd-wooded plants, such as 

shifted more than aii inch at a time; In (act, it la better 
September In any case. 



Thesi 






do II 
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Dralnoge Is necessu? In nil pots over 4-lDeh and tor 
bkrd-waodeil plsnts even tbU aizo Is better dnlned. 
TLiIh 1b technlolljr cftlled "croeklng," 1. e., placing poU- 
henls fa the bottom ot tbe pot la »llow the (|ukh pan- 
piece over tbe hole in the bottom of tbe pot and the 

broken pots around a place to supply the needs. Char- 
coal i> an excelleot material For supplying pot dralDaKe, 
noDe better. An incb or so of drainage Is Bafllclent in 
a 5- or 6-lDeh pot, two inrhes or so for all sites above 
these. A bottom of broken stone, cinders or gravel Is 
essentia] upon wblch to stand the pots, ai such a stratum 
accelerates drainage, while at the same time providing 
a moist surface so beneficial to plants In a greenhoase. 
A (bit words ot caution may not be oat of place 
before closing this branch of the subject. Never shift 



plants well set idth good flowers are wanted; and in 
these days such plants will bring enough in the best 
markets t» pay tor the space and trouble. For 3- and 
3-lnch pots use sifted soil, but tor 4-iDcb and over soil 
well broken, but having plenty ot fiber from sod In it, 
should be used. Always water plants thoroughly after 
shitting so as to soak tbe soil to the bottom, and do not 
water again until they show dryness half way down tha 
pot on lbs outside. Patbick O'Maoa. 

FOVBBETIA. See Puya. 

POUBTHISA tUIom, Sse noHnia. 

PBAIKIE CLOVEB. PtlaJotUmon. 

PKAIBIE DOCK, Silpfiium tmbintMnaetum. 



IMS. Too deep. 



. Too high. 



plants while tbe ball of soil Is wet; it should be dry 
enough to crumble readily to the touch. Never shift 
Into dirty pots: It will pa; to clean them, especially the 
inside. Never shift a pot-bound plant without loosen- 
ing the soil on tbe surtaceof the ball. A few smart 
raps with the closed Hst will do it; or better still repot 
as now described. 

Repotting Is necessary frequently when plants have 
Ijwcome pol-bound, or when from any caune they appear 

shifting, over-watering or neglect ot any kind. In 

almost entirely and the plant put into a pot a slse or 
two smaller than it has been growing in, taking care to 
flrm the soil well, and It a shrubby plant prane It back 
according to Its needs and condition. Shade such 

filants until danger of wilting Is paxt and water spar- 
ugly until new and vigorous growths appear, sbowing 
Uiat the subjects have regained their normal health. 

There are a few cultural details intimately associated 
with potting wblch may with profit be added as a 
closing paragraph. The high, narrow pot shown on 
the extreme right of the line of pots In Pig. 1937 is fre- 

Juently used tor rones and palms by some, especially 
31 Coroi Wfddilliana. which makes a long tap-root 
and which It Is almost Invariably fatal to break. It Is 
feasible, however, to avoid this if the needs are sown 
in G-inch pots, using 4 lnchex of clinkers as a bottom. 
These eheok the downward growth and Induce develop- 

may be cat off below tliero and the ordinary 2'lnch pot 
nsed with safety. It Is not necessary to ase the deep 
pot tor roses in any ease. Plants which exceed the 
diameter of the pot should be given room to allow for 
development. The best market growers plunge the 
poU In soil to halt their depth, as It In necessary in the 
spring months because of the rapid evaporation ot 
water. This refers especially to geraniums, fuchsias, 
heliotropes, petunias, etc. Care must be taken, bow- 
ever, to lift them occasionally so as to prevent the roots 
from getting hold in the soil through the hole In tbe 
iKittom of the pot. Ten inches apart from center to 
center for sucli plants will not be too mncb It stocky 



1M>. Pot too fuU. IBM. Oood. 

FBEITABTHSS (Greek words, meaning drMpiiig 

bloiiom). C'cmpStita. Rattleshakk Root. A genus 
ot about IS species of tall perennial herbs, of which 10 
are natives ot North America. A few species are offered 
by collei'tors. Prenanthes are leafy-stemmed plants 
with dull colored heads borne In spike-like terminal 
panicles. Lts. alternate, lower ones petloiate, sagittate, 
cordate, often much divided: upper ones auriculate and 
much narrower and smaller heads: ii-30-fld. r akenes 
terete, 4-.') -angled, usually striate. The species are ex- 
tremely variable. Tbey are of easy enltare In any good 

A. Involiiere glabroui. 
B. Bead! S-l-fld.: invotuere very narrow, onfy 1 Una 

ihitk. 

•Itfuiin*, Linn. A variable species. Stem 3-T ft., 
slender: fls. greenish yellow; pappns straw-colored or 
whitish. Jnly-Oct. In open or shade. Canada to Oa. 
and Teon. 

BB. Htadi 8-16-nd.: inrolnere hroadir, I}i-S lines 



c. Papput d 

Wm, Llao. Stem 2-S ft. high, usnally purplish: in- 
florescence thyrsoid-paniculate : fls. dull white. Aug., 
Sept. Open woods and sandy noli, Canada to Qa. and 



aerpfntkria, Pnrsh (iVdbafns FrAztri. DC.). Stela 
usually nbout 2-4 ft. high, sometimes purple spotted: 
tis, purplish, greenish while or j-ellowlsh. July-Oct. 
Ont. to Fla. and Ky. B.B. 3:289. 

AA. Involucre hiriule-pHbricnil. 
TBMmAM, MIchi. Stem 6 In. to 2 ft. high : stem-lvs. 
mainly aensile, while they are mostly petloiate In the 
other species here described: fls. purplish. Aug., Sept. 
Hoist open places, Canada to N. J. and Colo. B.B. 
3=291. p, w, BaBCLAT. 
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raESTOHIA (probabl; named after Charles Preaton, 

a correspoDdent of Bay). Apoegndeta. About M spe- 
cies of tail clliuberB troui tropica] America. P. vtnosa 
ts a tender tolisge plant once olTiired In Anierira as 
Hchitet niifani. i'reatoiiia differs from Echilcn in liat- 
ing a callous ring inside tlie coroila-ta1>e at tbe throat 
and ofteo 5 lineiir, erect scales below. Other generic 

at the base; corolla salver- shaped, the tube cunstricted 
at the throat; lolwa S: ovary with 2 distinct carpels; 
seeds cumose at tbe apei. 

The foiiowlng points are adapted from Lowe's Beaoli- 
tut Leavtd I'lantn: P. vmoia a cultivated for (be net- 
work of crimson veins on its tolia^. The piant bl( 



rely, t 



infer 



r Dipia- 



denia. When properly cultivated it makes a cbarming 
subject, but if neglected it is as worthless as a weed. 
It can hardly be propagated by cuttings; tlie fleshy 
roots are cut into pieces \-'i In. long. The plant de- 
mands a temperature of 85° P., wiib an atmosphere as 
moist as possible. Foliage should never be syriogeU. 
YoDDg plants should be raised every season, as older 
plants become unsightly. Tbe plant was formerly con- 
siderably grown, being trained to a ballooii-Nhaped wire 
trellis. Needs warmtb to bring out tbe markings. 

T«nAu, Mottet {Eelillei nittant, Anders. Hamadie- 
tyon vendjum, LlDdl.). l^va. opposite, ova tt?- lanceo- 
late, villous ------ 



rolla-lob 



andish 



t. Vince 



West Indies. B.M. 2473. Lowt _ 

FSICKLT ABH, XantXotcytvm. F. Conlray, Ss/m- 
phglum aiptrrimum. P. P«ar, Opuntia. P. Foppy, 

PBIDE OF UTDIA, ifelia Axtdtraeh. 

pain. See£iflH.(n<m. 

PBIVaOBB. Primula, Anblan ?. Is Anebia cor- 
nula. Caps P. is SIreplocarpat, Common F. Is Pri- 
mnla vulgaHi. EngUth P. Is Primula vulgarii. 
ST«nIn( F. See tEaolhera. 

PBIKBOSE FEESLEBB. yarcliiut biftorni. 

PElHULA (Primula terit, (be "first In spHng.- was 
an old appellation of one or more of tbe speeleBl. 
PrimulAtcit. Prihhosk. Ijow herbs, mostly spring- 
blooming, with mimopetaloQs salverform fla. in clusters 
on stapes that arise from a radical cluster of leaves, tbe 
Qs. usually showy (pink, lllao, purple, yellow, while), 
with a tube usually surpassing the 5-toothed or 5-cleft 



?> 









calyx; corolla with 5 spreading lobes, which are usually 
notched or reluse at the end and more or lenn narrowed 
at tbe base; staraeue S, affixed to the corolla-tube: ovary 
1-loculed. with many ovules on an oiile placenta, and 1 
undivided filiform strle and a capitate ntigms. The 
flowers of some Primulas are strongly dimorphic or 
trlmorpbic — tbe stamens and pistils of different lengths 
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In different flowers of the same species. Fig. 1950. See 
Darwin's work. 'The Different Forms ot Flowers on 
Plants of the Same Species." This polymorphism In 
associated with cross -pollination. Primulas are nativcH 

the cold parts of southern South America, and one In 
Java. Tliey are mostly boreal or alpine plants. About 
a doien are native to tbe colder parts of North America. 
The greatest eilenaioo of the alpine section occurs in 
tbe Himalaya region, In which there are more than 4U 
species. There are several showy Chinese species, 

total number of species Is usually placed at 80-100. but 
Pax, the latest monographer (Monographische Ubersiirl.t 
Uber die Arfen der Gaining Primula, Lolpslg, Krh*.. 
and In Engler's Bot. Jahrblloher vol. 10), admits \*r, 
species. 

The outdoor Primulas should be protecWd from 
the midday sun. Give a covering of mulch In winter. 
They are amongst tbe flnest of all bardy planlK. 
Primulas are mostly perennial. Several cultural grou^'H 
may be recogniied: (1) The alpine section afl^oirln 
some of the most useful plants for rock and alpine 
gardens. Tbe relatively little attention given lo alpine 
gardens In this country is the reason tor the ne- 
glect of these charming Rpring-Qowering plants. (2) 
The polyanthus class, comprising fully bardy sprinfc- 
Sowering plants, suitable for culture under ordinary 
garden conditions, and always popular In this eonnlry. 

and the oxlip (P. tlatior), but these are rarely seen in 
our gardens in tbeir pure form. All are easily pro)>s- 
gated bydivlslon. (?) Yellow-flowered or pnrple-flowereil 
verticillate-clustered outdoor species, of the P. i».- 
prrialii and P. Japoniea type, aome of which are bardy 
even in tbe northern states with some winter proteellan. 
(1) The true greenhouse species, represented by the old 
P. Sintnali (Chinese Primrose), the mure recent .P. 
obconica and the still more recent P. Porfrcii. These 
are Chinese species. Tbe colors are of tbe cyanic 
series. (5) Tbe auriculas of gardens, developed from 
P. Aarieula. In the auricula and cowslip groups hy- 
brids are many, but elsewliere in the genua good by- 

The hardy Primulas are usually treated as alpine or 
rockwork plants, to which their smsll slature, tuftc-d 
habit, and love of cool partially shaded places admir- 
ably suit tbem. The reader who wants a long lis! ot the 
species that are suited to alpine and rock gardens should 
consolt Correvon's''LeB Plantes Alpines et de Rocail- 
les," Paris, 189.^. For the present purpose, the writer 
selects a list ot twelve species recommended by Selte- 
Leonard for alpine gardens in England (Journ- RovkI 
Kort. 19. p. 52 (1895): I. "The golden yellow P. Au- 
) ricii'a, which has tbe additional Interest that II is cer- 
tainly one of the original parents ot our florists' Auricu- 
las. "-2. "That loveliest of white alpine Primulas, P. 

rarely seen P. nivalit ot tbe Himalayas." P. I'lsca*.., 
All., is a variable species with rocetles of obovale ur 
nearly orbicular Ivs. that are toothed alwve, and short 
scapes bearing umbels of mostly purple or rose as-.wiHi 
corolla-lobes deeply 2-lohed. Eu.-3. P. rosea and lla 
vars. graniitlora and ajtlrndtKt (see No. Zlt.-i. "If 
von want a large and robust alpine species witb crimson 
tlowers to match with P, oi»eo»o, var. iiivalit, Uke f, 
iFiicnsa,vBr. major' (=P. PegriUchU, Stein, but it is a 
hybrid of P. Aurieuta and P. m<co»n).— 5-8. "So jtrtnt 
is the number of fine forms and hybrids of this well- 
known P. viicoia that the next five of ray Items tnuHt 
be taken from their ranks, vii. : P. citiala (ot gardens I , 
with a good blue-purple flower; P. citiala, var. purpHr- 
ata, n brilliant red or crirason -purple: P. BaUouri. » 
beautiful Scotch hybrid ot a rare tone of color; P. lAnd- 
tayana, a scarce and Bne hybrid from tbe same north- 
em gardens, 1 think; and P. ciliala, var. cordnta, of a 
rare red shade. "-1(1. P. aptclabili*. Trait., P. H'lilfriii- 
nno.Schott, orP, Cimiona, Tauscb., all from (he Alps. 
These are considered to be forms ot one species by 
some writers, but Pax keeps them distinct. They ar« 
all members of the Auricula group- — 11. P.gtatite>et»*, 
Hor. (P. ciilndna. Duby), one of the Auricula group. 
Alps. -12. "That perhaps most satisfactory of all, tor 



either open- 



la. Cnrt 






3 ehamilns P- 



e Alpg." It i8 



pKt plant with oblong or oval deeply 
margined IvH. and purplinb fls. B.M, 191, L.B.C. a:'27U. 
For horticulturBi accounts of Primutafl. see Joum. 
Royal Hort. 800. 1886, 1891 and 1895; Himalayan Prim- 
roneB.Gn. 16, pp.5:H-,'>35 |W. Munro); IndianPrimroae", 
On. «, pp. 580-582; Hanly Primulas, Gn. 50, pp. 3?J-37« 
(F.W.Meyer); PrimroNBB and tlieir allies, G. C. 111. 27, 
p. 325, et Bsq. (K. Lindsay). ForUeiicao Primrose, see 
(EHOthtn. i^_ Ij_ B. 

The genas Prironla contains many channiDg and 
beautifnl ipecie* ; they not only bri|[bten our gardens In 
spring and *Dmmer. but all throagli the vinter ve 
can enjoy the binsioms ot many showy spei^iei In our 
greenhanses. There are laany species that can not 1>e 
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In obsi'urity. althoii);b some think it is a erosa 
jn the primrose and the cowslip. It is a favortto 
1 plant and desbrv-ea to be ho. Its Howers have 
ingly rich colors. They are most generally nsed 
ing bedding plants, when used In this way they 
to be planted in beds where they are partially 
1 during the hottest part ot the day and a liberal 
' o( water given to them, as thi-y are very ira- 
t of drought. When they are throunh blossom- 



nved froi 



e beds. 



't shady plaCB 
hey can remain until fall. They are then 
and planted In eoldframes for the winter. 
K they are transplanted from there to the beds 

ot cuiliire, 
decorate 



rown siiccesafully. They take kindly t« 



i(XI<). Ajouagv 

grown In the North, owing to the cold winters and dry. 
hot summers with which we have to contend. Neverthe- 
less, with 10m e car« a large tiumber of choice species can 
he grown. There are some which grow luxurinntly out 

northern aspect; and a large number are some ot our 
■howlest greenhouse plants for winter decoralion. 

The species ot Primula are generally raiacd from 
seed, hut varieties which do not come true from seed 
are inereaoed cither hy division or cuttings. The seeils 
ot hardv Primroses should be sown soon after they are 
GOller.led.aslhelrvltalltylslmpairedif thevget loodry. 

The Europenn Prlmro"e. Primula i-Mlflflrin.wlth many 
ot Its garden forms, tbrives aiimtrably In a moist, deep, 
light soil, with partial shade, and a sIlEht pmtrctlon 
of dryleavesormeadowhay in winter. It la easily miced 
from seed. A good strain is important, It some ot the 
very best varieties are to be obtained. The cowslip, 
P. atticinalii. and the oitlp. P. elaHor, grow under the 
same conditions as the above. The polyanthns haa 
been in cultivation (or many years, yet its origin is in- 



re beglnnlns to appear. 



ot tl 



-iiow. 


land. "Th'polyanthul 
me of the fine varielie 


pilow blossoms being 
i can be raised from 


eomn 


.on anriculs 


., P. Aurit 


ula, is beat grown in 


'plan 


"u^rlho 
tanlc Garde 
t growing > 


use or in coldframes. In 
shade of some hemlocli! 
n. there has been a goo.l 
nd blossoming annually 





i. I. 



p. aiirirtilatn, a prptty little Asia Minor species, can 
be grown in a warm sheltered position. P. corlanoiiUi 
bloKHoms very early In spring, and requires slight pro- 
tection and a warm posllion. Thero are many varieties 
of this plant. P. taritiota Is a beaulltul native plant 
re<|uiring a stiff loam and a damp situation with shade 
during the wannest part of the day. P. denlicHlala 
comes from the Himalayan Mountains and Is quite hardy 
in the rock ganlen. grown In a moist, deep, rich, loam]* 
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toll. There are mwi^ Vkrietiea of tbU species, but the 
haDclsomest la P. denticuUtia, vu-. Vadttmiriuna. The 
form with vblte flowers Is *lso pretty. C*re should be 
t«ken that this species and its varieties are planted in 
a slightly elevated posltlan where water will oat settle 
around the plants in winter. It grown in a low, damp 
position, the crowus are liable lu rot In winter, la a 
warm sheltered position in the rock gardei ■" " ' 



may be growi 



lehot 



with Rood qualities, ci 
but D -  






P. Siebeldii ii 
is an eieeedingij show 
proper cODditiuns. Th 
ut this plant, the best 
Kosea alba. Hossa stri. 
well eorlehed with ii( 

Ksition with partial p 
iTes in the winter are ine requirementa ni 

plant makes an excellent pot-plant and is easy 



of Primula that are 
: most popular la P. 
Siaensii. By selection and crosslink there are many 
Improved varieties from the pale pink plant that was 
introduced in 1820. Every shade of color from pure 
while to deep crimson and even deep blue la obtained in 
the flowers and also great variety in form and doublc- 
neas. Nut only has the flower been Improved, but there 
Is a great variety to be had in foliage. The double 
(orma are increased by cuttings; semi -doubles arc raised 
from seed. Tbe named varieties are raised from seed 
Bown annually and they come true to color. There are 
several strains of seed which receive separate names, 
but to get a icood strain is important. It reqaires as 
much time and labor to raise plants from a poor strain 
as from a Kood one. The good strain costs a little more 
to begin with, bnt tbe superior quality of the blossoms 
and plants pa)'s in the end. The first week in April 
is a good time to sow the seed in order to get plants 
to flower early the followlnf;] winter, and about the 
middle of May for a second batch lo succeed the first 
sowing. Sow tho seeds In well-drained shallow pans. 
Use flnely aiftod leaf-mold, loam and sand In equal 
parts. Cover tho seeds lightly and place the pans 
when well watered in a temperature of about fiO" Pahr. 
Sometimes the seed dues not gcnnlDate evenly ; tbe best 



fresh soil Blmllar to the above. Hhake'a little j 
over the aeed-pan again and place it In the hi 
perature. and very «<>on the renialtider of the 
germinate. When tlie young plants have thre 



leaves they may be potted off singly Into 3- inch 
pota, using a compoat alightly rougher than tbe one 
used In the seed-pans. When the small pots are fllled 
with roots the plants may be shifted into larger ones, 
the Anal shift being into G-ineh potii, naing a com- 



, P. Japoniea is a splendid hardy plai 
grows vigorously in a rich, deep, moist soil. When the 
plants become established they self-sow themselves. It 
also makes a good plant lo force in pots In the spring. 
The seed of this plant ought to be sown an soon as ripe; 
if this la not done they never come so evenly, and also 
require a long time to germinatf . The native Primula 
iliitatiiHica Is a charming dwarf Primrose; lo be ana- 

in species 

of dried leaves in the 



e when grown under 

[in a, Magenta Queen, 
lolacea. A light soU 
.r-mold, a sheltered 
a roverlng of dried 



19S3. Primula obconlca (X H). 

post of good flbrotu loam, rotten cow manure, leaf-mold 
and sand. When given the final potting care should be 
taken that the base of the plant rests on the soil, but it 
Hhould not be buried. If the plant is not potted 



will be loose 



n this I 






only remedy Is to place three small stakes in 
round tbe crown; this helps to keep the plant elcady 
when top-heavy with hlOBHOms and foliage. When the 
pots are full of roots, weak liquid manure made from 
fresh cow manure may be given onee a week. During 
the summer they require ahadeand should be grown in a 

plenty of air at all times. In winter a temperature of 
45° F. suits them well, and they last much longer in 
bloBsom than If kept warmer. This Primrose Is seldom 
troubled with insect pests. Some of the best and most 
distinct varieties are Russeira Queen of Whiten, Alba 
magnlflea. Princess Louiae, Cheswick Bed Improved, 
Comet, Rnbra superbiasima. The best blue out of a 
number we have tried Is Farquhar's Improved Blue. 
The aeml-doubles can be had In good distinct colora. but 
the old double white is the best double Chinese Prim- 
rose and should he more grown than It is at preaent. 

Sutton's Primuln ilrllala Is without doubt one of the 
flnest and most graceful Primroses we have for green- 
h Quae or conservatory decorations. The form with while 
flowers Is the most pleasing; but the red and pink 
shades arc al»o attractive. The foliage is like that of 
P. Sinensi; but tbe flowers are far more graceful and 
produced in whorls on long, erect atoms. This plsul will 
blossom from November to May. It requires the same 
treatment as tbe Chinese i'rimrose, only the seeds can 

Primnla (lorihuifda Is a charming vrtnler-Oowering 
arreenhouse plant from western Himalayas. Ita yellow 
flowers are produced on stems from four to six lucbes 
long. There is an improved form which has larger 
blossoms than the type. This plant is easily raised 
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from seed. Primula Forbtsi comes from China. It is 
a dwarf, compact plant, and its lilac flowers are produced 
in whorls on long, wiry stems, as they are in P. 
Japonica, It can be raised from seed or increased by 
division. P. obeonica is a very showy plant and will 
produce blossoms almost continually. It would make a 
valuable florists' plant if it was not that it is slightly 
poisonous to the touch. It has been greatly improved 
sinee its introduction in 1882. The best form now in 
coltiyation is P, obconicaf var. grafidiftora fimhriata, 
Toung plants are easily obtained from seed and can 
be grown in the greenhouse in one summer until they 
are large enough for 8-inch pots. Primula vertieillata 
is a desirable greenhouse plant with yellow flowers 
which are produced in whorls on the stems. It has 
handsome foliage covered with a white mealy powder. 
If this powder is washed off with careless watering the 
plants are never so handsome. Robebt Camkbon. 

Sunning Notes on Primula,— Of the greenhouse 
species, P, Sinensis is the old stand-by. The single 
forms are easily grown from seed. It requires about 
seven months from date of sowing to bloom. For fall 
flowering, sow in March. Soak seeds 24 hours in water. 
This will insure a more even germination. Then sow 
in pans filled with light sandy soil, covering the seeds 
only very thinly with sand ; temperature 70° F. Keep 
pans always moist and shady. In two or three weeks' 
time, in case seeds were fresh, which is most essential, 
the young seedlings need pricking out. For that pur- 
pose flat boxes or earthen pans filled with a mixture of 
two parts peat and one part common garden soil are the 
best ; do not take pots, because they are too deep and 
do not dry out fast enough. Keep shady; temperature 
70°. When large enough, transplant in thumb-pots very 
loosely and not too deep. Mixture of soil and the tem- 
perature should be the same as previously advised. Keep 
Slants shifted into larger pots as fast as they require it. 
>o not let them get root-bound. Make the soil heavier 
at each transplanting. At the last shift, which should be 
from five to six months from date of sowing, use liberally 
of cow manure and bone-meal. Through the whole sum- 
mer plants should be kept shady and cool, syringing 
overhead twice a day. (}et them accustomed to the 
sun in fall. Temperature in winter 50° to 60° F. Double 
Primulas can be propagated by cuttings in moss at a 
temperature of 70° to 80° F. After they are rooted, treat 
them the same as seedlings. The best time for propa- 
gating is in February and March. We need hybrids of 
this Chinese Primrose with other greenhouse species. 
The writer has succeeded in making a promising cross 
of P. Sinensis and P. obeonica. This is figured in 
American Agriculturist, March, 1900. 

Primula obeonica and the form known as P, obeonica 
hybrida should have treatment exactly as for P. Si- 
nensis. P. Forbesi is a small lilac-flowered greenhouse 
species, requiring the treatment given P, Sinensis, It 
is now becoming well known. 

Primula Auricula^ the Primrose of the Alps, has 
flowers various ly colored, mostly yellow. H{udy or 
half-hardy, needs light soil, plenty of air and sunshine; 
good for rockwork. The Auricula has never become 
papular in America. 

Primula eortusoides and P. Sieboldi are beautiful 
species of Siberia, of dark rose color. Hardy; give 
plenty of air and a very sunny, rather dry exposure. 
Very satisfactory spring flowers. 

Primula capitata has flowers violet-blue in dense 
heads. It is one of the most beautiful species of the 
Himalayan region. It is difficult to cultivate here, be- 
cause it needs a very cool temperature. Sow seed in cold- 
frame, prick out as soon as up, keep on growing outside 
in a cool place through the summer. In fall they may be 
potted, and, kept in the coldfrarae through winter; they 
will be beautiful pot-plants in spring. It is a good plant 
for rockeries if it gets a place which is sheltered from 
the sun and yet not shady. P. denticulata and var. 
Cachemiriana are hardy. Give a moist, sunny place. 

Primula Stuartii has dark yellow flowers. This beau- 
tiful species is half-hardy; it needs a light soil, but not 
dry, with full sun. Covered with a box over winter, it 
will come through safely. It is rarely seen in this 
country. Adolf Jaekicke. 
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alba, 17. 
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caxdescens, 15. 
Ohinensis, 7. 
eortusoides, 9. 
Oourti, 3. 
Cowslip, 13. 
Cusicklana, 25. 
dentieulnta, 17. 
elatior, 14. 



INDEX. 

erosa, 19. 
farinosa, 22. 
fllieifolia. 7. 
fimbriata, 7, 8. 
floribunda, 2. 
Forbesi, 11. 
grandiflora, 8, 10. 21. 
imperialis, 5. 
Japonica, 6. 
Kashmiriana, 24. 
longifolia, 20. 
Mistassinica, 23. 
obeonica, 8. 
officinalis, 13. 
OxUp, 14. 
poeuliformis, 8. 
Polyantha, 16. 



prcenitens. 7. 
prolLfera, 4. 
polchenima, 17. 
pnrporea, 17. 
pusilla, 23. 
rosea, 8, 21. 
Rusbyi, 26. 
Sioirica, 24. 
Sieboldi, 10. 
Simensis, 3. 
Sinensis, 7. 
stellata, 7. 
Stuartii, 27. 
variabilis, 16. 
vertieillata. 3. 
vinciflora, 12. 
vulgaris, 15. 



Key to the Groups. 

A. Toung leaves involute {rolled in- 
wards or upwards ) , 
B. Lvs, thick: f Is, umbellate: invo- 

lucral bracts usually not leafy. 1. Auricula 
BB. Lvs, thin: fls. verticillate: bracts 

leafy 2. Fuoribvvdm 

Toung lvs, revolute {rolled back- 
wards ) . 

B. Plant large, with yellow or pur- 
ple fls. in successive whorls . . 3. Prolifeba 
BB. Plant with fls, in umbels or 
heads, or if in whorls the plants 
small and slender {as grown 
under glass) and the fls, lilac 
to white, 
c. I/vs, lobed, the lobes dentate or 

erenate 4. Sinenses 

cc. Lvs, not lobed f or only indis- 
tinctly so, 
V, Calyx enlarging after flow- 

erifig, leafy 5. Monocarpicjb 

DD. Calyx not enlarging. 

B. Fls, not bracted 6. Babbat^e 

BE. Fls, bracted, either soli- 
tary or many. 
F. Foliage distinctly pi- 
lose or pubescent. 
o. Uach flower dis- 
tinctly stalked. ... 7. Vebnales 
GG. Fach flower sessile 

or very nearly so . 8. CAFiTATiB 
FF. Foliage glabrous or 
only minutely pu- 
bescent, 
G. Involucral bracts 
gibbous or eared 
at the base, 
H. Capsule globose, 
included in the 

ca lyx 9. AuRicuLATiB 

HH. Capsule oblong - 
cylindrical, ex- 

serted 10. Fabinosje 

uo. Involucral bracts 
not gibbose nor 
eared : capsule 
cylindrical: peti- 
ole narrowly 
winged 11. Nivales 

I. Auricula. 

1. AnrleulB, Linn. Aurioula. See p. 118 and Fig. 
171, Vol. I. Low, with a radical rosette of thick obovate- 
cuneate glabrous or pubescent mealy lvs. 2 or 3 inches 
long, which are often erenate on the upper part: scales 
3-6 in. long, erect, prominently exceeding the lvs. : fls. 
in an umbel, sometimes as many as 20, bright yellow and 
fragrant, short-stalked, subtended by minute oval mealy 
bracts, the segments obovate-cuneate and emarginate : 
stamens dimorphous.— This description represents the 
wild form as understood and described by J. Q. Baker 
in B.M. 6837. "It is one of the most widely spread of 
all the species," Baker writes, *^as it extends in a wild 
state from Dauphine and the Jura on the west through 
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Switcerluid to Lomhanlf. the Tyrol, Hangary and 
Transylvania." In cultlvutian. tbe plant lia« run Intn 

these forms are bvbrld progeny with related speclpH. 
Baker writes ; "Wliat the relation la of tbia widely- 
spread wild type to the amltltorm races of the garden 



1 Is 



2. Fl«BIBL'NDX. 

2. DoTibttilda, Wall. Hairy; Its. rather tbin, .1-6 In. 
long, ovate or elliptic or obovate, with a broad petiole. 

toothed : geales slender but erect,' 10 In. or Ichb, bearing 
loose whorls that are nubtended by three or (oDi- leaf- 
like toothed bracts : fls. small, solden yellow, tbe elendc 






) seKinen 



obcordate and entire. Hlmalava. B.M. 6712. whi 
Hooker remarks: "The plant here H|[ured is found at 
lower elevatlunH Id the Himalayas than any otber of (he 
numerous species that Inhabit that rich region, oecur- 
ring between S,.'iOO and 6.600 ft. slong the whole division 
of the range which extends from Kumaon to Kashmir." 
Also In Afghanistan. B.M. 6712. Hii.4l:e63. G.C. III. 
27:195. R.H. IH'Ja, p. 400-1. Gt. 45:1124; 47, p. 221. 

3. vsrtlcilliU, Forsk. Plant growing about I ft-, bear- 
ing yellow Hh. Id leafy whorls : Ivs. lanceolate or oblong- 
laneeolate: bracts bnerveil: calyx broadly eampanulate, 
deeply S-partnl, the segments linear and entire: eorolla- 
tube about 5 times longer than calyx, the segments ob- 
long: and obtnse and eniarginate and the base scarcely 
contracted. A rabia. - Probably not Id cultivation, the 
plant known under this name in gardens being the fol. 

Var. BoTSiu, Mast. (P. BovrAvn. Decne. P. rerlicil- 
tita. Hort.). Lts. broadly spalulate: bracts :)-DerTed: 
calyx cylindrical -campnnulate. with 5 deep dentate lobes 



hori of sbarp-loothed braet- 
., tbe whorls 2 or J and standing well above the ro- 
Le of sharp-toothed root- 1 vs. 

Var. BimiuU, Mast. (P. Sim/nii,, Hocbsl. P. 
Cofirli, Hort.j. Abtshinian Priusose. Taller 
and stAuter, growing IH or 20 in. tall, with root' 
IvH. nearly 1 ft. long: root-lvs. oblong-lanceolate, 
mealy: lower bracts oblong and 3-nerved. ihe 
upper ones smaller and 1-nerved: calyx broadly 
campanulate. the lobes ilel told -lanceolate and en- 
tire: corolla-tub^ 3-4 limes longer than the calj-i 
and more or less mealy, the 6 segments obovate 
and CDtlre, emarglnate st the end, contracted at 
the base. Abyssinia. B.M. 6042 (as P. rtriitih 
lata, var. ,Sineniti).— A striking plant, with large 
salverfonn yellow lis., the corolla-tnbe nearly 2 
In. long. WborlsZorS, many-fld. Not to be con- 
founded with P. Sinetait (No. 7|, a wholly diOer- 

3. PnoupBas. 
A. FloKtrt ntllov. 

4. pnlllara, Wall. Stout, striking species with 
scape often 18 In. bigb: plant green, not mealy: 
laay, long - oblaneeolale. often more than 1 ft. 
ibtuse, entire or tlnely toothed: fls. In successive 
I on the slender ereat scape, pale yellow, the tube 
exceeding tbe short-toothed calyx, tbe lobes flat 
hallowly obcordate. Bengal. B. M. 6732. — Knt 
1 to be in cult., but inserted bere to dlstingulrh 
a P. imptrialis, with which It was once confused. 
npnUUs.Jungh. The noblest of cultivated Pri- 
, the scape rlKing 2hi ft., and bearing five or six 
i of deep yellow flowers of firm substance.— Once 

 ' with p. prolilira, from which It dliTerB, s( 



<g to lloo 



labit, tl 



ocdiv 

the segnieii 



, contracted a 






I reticulate n 
-e and lis deeper colored 
letinies \% ft. long; they 
ng-oblong-ob lanceolate Id outline, obtuse, the msr- 
■eset with many small very sharp teeth, and the 
:e much blistered and reticulated: fls. deep yel- 
 almost orange. % in. across, tbe tube H In. long 

luch exceeding the short-toothed calyx. Uts, of 

Java. B.M. 7217- On. 40:823. O.M. 34:708-9. Not 
hardy north. 

AA. Ft/nctrt purpit [ortehllc). 

6. Japtnlck, Gray. Scape 1-2 ft. tall, bearing seversl 
superimposed whorls of clear purple ds.: plant gli- 
brous, not mealy: Ivs. oblong-otrnvate or spatulale. ob- 
tuse, convex above, much retieulateil, tbe margins nilh 
small teeth; fls. 12 or more In each whorl, about I In. 
across, Ibe lobes obcordate, the corolla-tul™ nearly three 
times as long as the short calyx-lobes, all the fls. promi- 
nently stalked. Japan. B.M. B9I6. F.S. I9:I»S0-1. 
I-H. 1g:6». Gn.29,p-382. R.H. 1871 :570; 1S95. p. 424. 
P.M. 1871 :.'j:i7-8 ; )fi72;9.-TheTe are white-dow. red 
forms. Blooms early in summer tomldsummer. Hakes 
a noble plant In deep moist soil and a shaded place. 
Hardy at the North. 

4- SiKENBBS. 

A. Calj/x looie and largt. often in/lattd. 
B. Lvi. drtp-lobed, 

7. SlntniU. Sabine (P- CAiH/nsis, Hort.). Chihese 
Pbihbose. Figs. 1951, 1952. Trunk short aDd woody, but 
as kDOwn in gardens the plant Is practically stemlcss. 
tbe ample foliage and the strong short scapes arising 
directly from the surface of the ground or very near it: 
whole plant soft-hairy : Ivk. oblong-ovate to nearly 
round-ovate, soft and usually limp, several-lobed and 
the lobes toothed, long-petioled: scapes erect, several; 
Qs. now of many colors, eeveral to many in an umbi'l, 
large and showy, salverform, tbe segments obcordate: 
calyx inflated. China. Winter bloomer, as grown in 
greenhouses. B.M. 25r>4. B.R. 7:539 (as P. 7inrtii(<ni). 
F.S. 22:2334-37. I.H.:i2:551: 35:42. Qn. 51:1124 and p. 
469. G.C. lil. 25:181,203.205. Gng. 2:91. A. F. 8:623. 
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62S, CTt. F.R. 4:29.-The Chinese Primrose Is Dow ei- 
eeedlDgly v»rlable. There are double till, forma of vari- 
oua shapes *nd colors and ul variuua degrees of ilou- 
bling. For piclurea of various double Mii half-double 
forms, see R.H. 1867:^50, 330. F.S. 30:2143. l.H. 
31:512; 33:42; 3SA26. Tbe normal form of this Prhii- 
niae baa a somewhat flat-lopped flowet-clnsMr, but 
ibere are forms with pfnunldal and elongated clusters. 
VBr.BtalliU(P.if<;fdra,Uort.) Is a form with band- 
some Btar-lilEe loDg-atemmed fls. In successive whorls or 
tiers In a Ioqe open cluster: receut. Gn. S3, p. 229: 
57, p. 62. A.U. 18:201; 2U:3B4-5. A. P. 12:605. Qog. 
6:IG7. Prett;. iVimiila Siiiftiiit was Introduced Into 
England from Chinese gardens in 1820, but It ww not 
nntll 1S79 that the original wild lorm was known to bota- 
nists. For accounts aud pictures of this wild Primrose 
as grown In £ngltnh gardens, see ensav by Sutton In 
Jaum. Royal Hurt. Sue. 13:09 1 1801 ). O.C. 111. 6:115; 
H:56t; 9:209; 11:13 (figure reproduced Id A.Q. 13:245). 
Qn. 4B:1G58. B.M. 75r,B. The nallvs color of the Chi- 
nese Primrose seems to be on the order of pink, but 
there are manj colors In the cult, forms,— from pure 
white to red. There are now crested or tiinged forms 
(var. tlmbrUttk, Hort.), and those with a frill ur extra 
corolla projecllog from the throat (Fig. 1952). Gt. 
43:1402; 45:1432; 46, p. 192. The Ivs. are variable In 
shape and depth of loblng. Some farms have crisped 
leaves (rar. flliDlMUa. Hort. I. The Improvement of P. 
without the Influence of h;- 
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celled. In a loone, i 
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(XX.) 



deeply notched o_ _ ._ 

Siberia. B.M. 399. R.H. 1859. p. 

19. On. 29. p. 3S2. -A handsome 

hardy Hpee<e^ blooming In May 

in the northern states. 

10. BUboUl, Horr. (P. eorian^dn, var. am^na, 

Undl.,Tar. amnrftnAm, Lem.,Bnd var. Siiboldi, Hort. 

P. anHrna, Hort.). Looks like a large and robust form 

of P. ttTtutaidtt, with fla. 1 K to nearly 2 In. across, 



the throat usually striped and the limb in various colors, 
from pure white to deep purple-rose. Japan : perhaps a 
cultivated state of the above. B.M. 5528. l.H. 10:599. 
Qd. 29, p. 382; 35, p. 335; 36:721. Gng. 8:241-2. H.H. 
1892:300.— The fls. are two to three times larger than 
those of P. eorlutoidri. In some forms the fls. are 
fringed. Blooms In late spring. Hardy North. 

5. MONOCARPICf. 

11. FAlbMi, Franch. Babt Pkihrosi. Figs. 1955, 1956, 
Annual: slender and delicate species, wiib something 
of the habit of P. obeojiica; loosely hairy, at least on 
the Ivs. and lower part of the scape: tvs. small, 1-2 in. 



BB. LvM. tcaUoptd or linuaie, not iobtd. 
8. obotnloa, Hance (P. jioeulit6rmi». Hook.). Fig. 
1953. Slender, with loose-hairy leaves (the sharp hairs 
often Irritating-poisoDous): Ivs. all radical, ovate-ob- 
long or round-obloog, long-petioled, scallop-tootbed and 
very finely serrate: scapes many, 
4-10 in. tail: fls. small, lilac or 
light purple, several to many In 
umbels, on long-spreading or 
somewhat drooping pedicels, the 
segments obcordale; ealyi wide 
open and shallow-toothed. China. 
B.M. 0582. On. 26:456 and p. 
206; 29, p. 241; Bl, p. 317. O.C. 
IH. 9:401 (house). Gt. 43. p. 138, 
F.R. 1:911. -Of late years this 
■pedes has become a popular wtn- 
~r- blooming pot-plant. The fls. 
e nearly or quite an Inch acrOHS 
well-grown specimens. There Is 
avar.grandilUra, Hort., with lis. 
nearlyorguito IS In. across. Gn. 
51:11IS. R.H. 1892. p.ll4. Gt. 4G, 
p. 193. S.H.2.P.52. A.F.13:10C3. 
Ong. 6:245. Some of thelarge-fld. 
forms have somewhat lacerated 
or fringed petals (var. HmbriiiU, 
Hort.). Var. tAbm, Hort., has 
r.]iie - colored fls. P. oheonica 1- 
very easily KroH-u. Prop, by seed. 
AA. Calve narroiB and ordinary. 
9. OOrtOlOldM, Linn. Fig. I9.>4. 
Lira, in a rosette on the ground. 
rather large and soft, loose hairy 
■-'  on the midrib and pe- 



and 



long, oval-oblnng to cord ate -oblong, shallowly slnuate- 
tootbed, mlnui<-ly serrulate: scapes very slender, 6-14 
In. high, often 1>eot above the whorls: fls. small [about 
!4ln. across), light lilac, slender - pedicel led. appearing 
in successive umbels or whorls. IhSHegmenls obcordale, 
calyx sharp-toothed, small, somewhat loose. Chins. 
B.M. 7246. R.H. 1S92. p. 259. Q.C. III. 14:685. A.K. 
14:757. Gng. 7:149. F.E. II :72.-Although flrsl d.- 
scribed so recently as 1880. and flrsl exhibited InLondcm 
In 1891. this plant la now one of the ninst popular of con- 
lervatory plants in America. It Is amostproruse bloomer, 
beginning t« flower when do( more than 2 or 3 in. high 
and continuing until the scapes reach a height of 10-12 
  "Ihi -■   - ■'  -  
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12, TlnnUUra, Franch. Perennial, with a short rhi- 
zome: ivs, thin, oblong or oval, densely overlapping 
and forming a narrow erect crown, all erect or nearly 
so. the upper ones larger, all entire but ciiiate, covered 
wltb reddish glands: scape abort: fl. solitary, pnrple- 
vlolet or blue, \% In. across, the tube cylindrical or 



loDg-obeonie, haiiy, the segnieDtB well separated *Dd 
broadly obcordate; enlyi amall, Dot inflated. China. 
O.C. 111. 1:574.~A moat odd species, with vlnca-Uke On. 
T. Vernales. 
This is a group of aprlng-floweTing plants tu wblch 
the polyanthus and the true cowslip belong. The; are 
niuch varied and hybridized, and the botany of them is 
therefore ranch contused. What Linnnas called P. verii 
(meaDing the vernal or spriag Prlmnla) Is nowdlBmem- 
bered into F. otficinaUa. P. tlntior and P. trulgarit. 
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13. alHcliiili*. Jacq. Cowslip. PiK. 1957. Stemlesn, 
minutely soft pubescent; Ivs. oval or oblong, abruptly 
contracted or subcordute at the base, the petiole winged, 
the limb UDevenly dentlculale or soTnetimes erose : scape 
6-12 in. tall, bearing about 6-13 On. in a close umbel, all 
the fls. pointing or drooping to one side: flK. briKbHight 
yellow, the tube about the length of the hslf-aeute lobes 
of the loose large calyi. the limb expanding little be- 
yond the bulge ol the calyx lahout W-ii in. across). 
Central and northern Europe, and loug tn cultivation. 

BB. Fl$. largtr, opining leide and Htarly flat. 

14. •UtiDT, Jncq. Oxlip. Very lliie the last, but tbe 
expanded flu. twice broader, and the calyi narrow {not 

taller: Ivs. very rugose. Europe, particularly in moun- 
tains and in tbe northern parts. 

AA. Scape HJiun'Iy nhort or almait nam, tJu umbrtt 
Iherefore borne in Ihe Minge and Ihe fit. ulnndiHg 
singly an the long rayi {exetptioni in Na. 16). 

15. TUlctrll, Huds. [P. aeaklU, Jacq.), Prthbobb. 
Leaves many, tutted, sessile or tapering to a narrow 
base, long oblong-oborate and obtuse (6-9 In. long}, ru- 
gose. Irregularly sbal low-toothed and denticulate; lis. 1 
in. or more acrosn, pale yellow, the limb flat, usnolly 
not equaling the leaves, borne on long, slender pedicels; 
calyx not inflated, tbe lobes apute or acuminate. There 
are doubic-fld. forms. B.M. 229. On. 2fl, p. 38a. R.H. 
1880:90. — Var. aKOliloeni, an occasional state, has some 
ot the scapes more or less prolonged. Europe, widely 
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distribnted. For pictures of various forms of P. vut- 
gant, see On. 54:1184 and pp. 142, 143; T, pp. 319, 345; 
II, p. 127; 12:101. A.F. l:i;1102. Gng. 6:245. R.B. 
1898; 12. 

16. Folyintha, Hort. Polyan-thtb. Figs. 1950, 1958, 
1959. A garden group supposed to be hybrids of P. offiei- 

_ r> .._..■ J I. -rufjarii, although many bota- 

lirect. Some consider it to be 
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the group Is distinct fur garden purposes, and it ts 
commonest form of hardy Primula known in Ameriean 

terminating a scape that usually stands well above the 
loug Ivs, ; Ihe colors are mostly yellow and red -and -yellow. 
There is a form with one comlla Inside the other, known 
OB Duplex or Hose-in-Uose. The Polyanlhns Is perfectly 
hardy, blooming in earliest spring. Prop, nsuallr by 
divlaion. P. variabilii, as used in horticultural litera- 
ture, usually refers to this Polyanthus group or to plants 
of similar origin. 

8. CiPITAT*. 

17. denUenUta, Smith. Scapes 4-lS In. Ull, bearing 
a dense umbel or head of pale purple fls. : Ivb. in a 

rosette on the crown, usually not full grown until the 

broad, thick, leaf-like bracts; leaf-blades oblong-obovale 
or spaCuiate, usually narrowed into a winged stalk, 
sharply denticulate, more or less mealy; corotla-tul>e 
about twice as long as the calyx-teeth, tbe corolla-loties 
obcordate. Himalaya region, 7,000 to 13,000 ft., and said 
by Hooker to be "tbe commonest Himalayan Prlmnla, 
and very variable," B.M. .^959. B.R. 28:47. Go. 11, 
p. 127; 29, p. 382; 35, p. 529; 41, p. 588. -A hardy plant, 
usually treated as a rockwork subject. Biooma in 
earliest spring. Vor. pnrpArea, Sort., has dork purple 
ds. Var.Uba, Hort,,ba8wbite 9s, Gn.50,p.3T2. Var. 
pnlohtrrima. Hort., ia very robust, with deep purple fla. 
Id dense heads. 

Var. Caahemlriiaa, Hook. t. {P. Cachemiriina, 
Muuro, P. Caehmeriina, Hort.}. Lvs. nearly or 
quite full grown when the fls, are In bloom, Dsually 
more mealy (yellow-mealy beneath and sometimes on 
top); fls. rich purple with yellow center. Western 
Himalayan region, R.H. ]880;330, P. Siftirteo. var. 
fa a Ami Hand (B.M. 6493) is a difCerent plant. See 
No. 24. 

18. oapltlta, Hook. Much like P. dentteulata, but 
ivs, appearing with the Hs. and the fleshy leat-hraets 
few or none: according to Hooker, it "haa flnely den- 
ticulate leaves, often snow-whit« with meal beneath, 
but sometimes not so; a tall also mealy scape and 

open slowly, and the uppermost uneipanded ones ore 
depressed and imbricate over one another like the tilea 
of a houae. Tbe corolla Is of very deep purple-blue, the 
tube and calyx both short." Kastem Himalaya. B.M, 
4,'>.'iO, 6916 B. F,S. 6:618. On. I6;210; 29. p. 382; 
45, p. 503; GO, p. 373; 64, p. 467. J.H. UI. 32:209. 

19. artM, Wall. (P. capitita, var. critpa, Hort. P. 
dentieuWa, var, erbia, Dnby). DifTers From P. denlie- 
ulnla, according to Hooker, "in its much slenderer 
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and the petioles are often red ; the umbels are loose or 
dense -flowered, and tbe flowers in our garden speci- 
mens are of a far deeper purple thao is usual in P. den- 
liciilata." Hooker saya that the Ivs. are sometimes 18 
in.long. Temperate Himalaya. B.M. 6916A.— This name 
doea not appear in the Amer trade, bu( the speciea is 
very likely to pass as P. denlieutata or P. eapUala. 

9. AURlCtTLlTJt. 
20. anrionlit*. I,am. (P. longirdlia, Curt.). Scape- 
4-10 in. tall, from a rosette of obloag-obovate smooth 
irregularly denticulate Iva. : fla. in a rounded head or 
umbel, purplish, with a whitish, eye, tbe tube 1 in. or 
more long and much exceeding the calyx, the Involu- 
cral acaica more or lesa auriculate. Mts, of Greece to 
Persia. B,M. 392. 
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21. rttM, Rojle. Tafted. 1-8 in. tall, KlsbTODa, not 
ineijy: Ivb. mmny, ublong-oboTKteoroblMieeolate.ereiia- 

iMe or sniftll-tODlbed: fla. few to D1U17 In a ralber tooae 
head (each flower dlstlnctlj' 8t«llied), roae-red, more ar 
leas dn>aplDg, the tube somewhat eioeedloK the Iodk 
dharp cfrl^-teeth, the lobea obconlate. Weutem Hima- 
laya. B.M. 6437. On. 50:1091. the large-ad. form (Tsr. 
gmndinora); 16:187; 29, p. :<K2; 31, p. 597; 39, p. 417. 
G.C. II. 19:540. F.M. 1879:360. K.H. 1880:330. -One 
ot the belt of the alpine Primulaa. 
10. Farimosx. 
A. Plant mealy, at Itatl icktH j/mnf. 

22. larlnAia, Lion. Sospea 9 in. or leas tall: Iva. ob- 
long-oboyate, apalalate or cntieate-lBncooIate, tapering 
Into a abort flat petiole, denticulate: umbel mogt]; few- 
lid., bearing pretty lilac or flesh-colored fls., with a yel- 
lowish eye, the corolla-iobea Dl>cordate and separate at 
the bale and i^ in, or les? long. (.TeDerally distributed 
la boreal and alpine reglonH of the northern hemisphere, 
Id N, Amer. oceuning in Maine, on Idke Superior and 
In the mounlalDS as tar south aa Colorado. Oa. 29, p 
■MS. 

AA. l^ant green or very nearly to. 

25. HUtaafllBloa, Hlchi. {P.tarinl»a,vw. Miilaialn 
tea. Pax. P. paiiUa, Hook.). Plant small and slen- 
der, with only mere traces of mealiness It any ; Ivs. 
only H In- loQg, stalked or not, spatulate or obovate, 
toothed or repand: scape about 6 in. tall, with few fla., 
the latter flesh-colored and shorter ihan In J*, farinoia. 
Arctic America, and south to northern New England, 
central Sew York, Lake Superior, etc. B.M. Z9T3, 3020. 

24. BiMriek, Jaeq. Plant wholly green, the acapea 6 
or 7 In. or less high : Iva. thicklsh, oral, obovate Or 
round-ovate, nearly or quite entire, about \i In. long: 
Hh. few, lilac or pink, the corolla-lobea obcordate and 
about }ii In. long: Involucral bracts almost spurred at 
base. Arctic and alpine regions ot the northern hemi- 
sphere. B.M. 31ST, 344S (the latter as var. inf^errinut). 

Var. KajhnilHAna , Hook., has fls. smaller, the corolla- 
tube scarcely eieeeding the calyx, and the corolla-lobea 
narrower. B.H.&493. Western Himalaya. Nottobeeon- 
foundcd with P. itntieuUHa.\*i. CatktmiTiana, No. 17. 



tgjS. PolyanthBB-Prtmula Polyaiitha (X Hi- 
ll. NiVALEfl. 
A. FU. pHrpliih ar while. 
25. CadnkUlM, Gray. Scapes 6 In. or leas tall, rarh 
bearing 2-4 violet or white fla, ; Iva. oblong-spatulate or 
narrow-oblong, about 2 In. long, entire or very nearly 



>o; Involacre bracts 2 or 3. eonsplcnous, anequal: 
corolla-lobes retuse, the tube little If any exceeding the 
calyi-lobes. Early spring. Eastern Oregon.— Offered 
by dealers In native plants 



19». Polyaathus-pTinn 

26. BAibyi. Greene. Larger (ban P. CiuUlciaHa. the 
Iva. 2-e tn. long, denticulate: scapes aometlmea 1 ft. 
tall, 6-10-ad., the fls. deep purple with yellow eye: In- 
volucre bracts 3 or more, aubulate or ovate: corollB- 
lobes obcordate, the corolla-tuba longer than the ealvi. 
Hts. In New Mei. snd Ariz. B.M. 7032.-Offered'by 
dealers In native planln. 

AA. Fli. yelloic. 

27. St6BrtU,W*ll. An exceedingly variable nUnalayoD 
■pecies with drooping yellow Hs. Id a terminal nnibel: 

radical Iva. 5-10, narrowly oblanceolate, acnte, shani- 
serrate or sometimes entire, yellow, mealy beneath: 
scape 12-lS In. tall, bearing a mealy-covered InRores- 
eenee: fls. light yellow, with tube twice the lengtli of 
the usually acute-lobed calyx, the lobes orbicular and 
emarginate or sompllmes orbicular and entire. B.M. 
4356. G.t;. II. 19:824; 25:rC8, On. 29, p. 382. -Fls. 1 
In. or more long. l. h. B. 

PBUIOI. WILLIAK, the second pniprietor of the 
Prince Nursery at Flushing, h. I. (New York), was bom 
about 1725, and died In 1802. The nursery, which whs 
perhaps the first large commercial one in America, was 
established about 1730 by his father, Hobert Prince, The 
Hnguenots who settled at Ni:w Boclielle and on the north 
shore of Long Island brought with them a variety of 
French fruits, and the luteri;st thus created In horticul- 
ture resulted in the eatabllKhment of thia first numery. 
For a number ot years attention was couflned chiefly 
to the fruit trees with whtrh to slock the new country, 
and It was only when more settled conditions came 
that the cultnre of ornamental trees and shrubs was 
introduced. Under William Prince the nursery gn-w 
rapidly In Importance until the war of the Revolution. 
One ot the early advertisements reads as follows, under 
date of September 21. 17G7: 

"For sale at William Prince's nursery. Flushing, a 
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PRINCE 

contain ever; known kind of tree, sbrub. vine anct plant 
kooirn to England or America tbut pouitesaed aiiv hor- 
ticultural merit. In Europe probably the onlv one oC 
the same character was that of the London Horticul- 
tural Society. When the great Northwest waa explored 
by Leffln and Clark, many of the botanical treasures 
found a home at the FluKbing Nuraeriea. Among them 
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tury later; apricote and Di 

being represented by ten varieties. 

Not only waa everything of merit Imported, but the 
origination of new varietiea by a careful aelection of 
-PBillinga wag enthuaiaatioally carried on. Two pluma. 
Btill well known, date from this period, Prince's Yellow 
Oage being origlaated in ITR'i and the Imperial Qage in 
1734. The "Treatise on tlorticulture'maiitions that in 
iroo no less than twanty-flve quarts of green gage pifn 
were planted, from which seedlings were obtained of 
every color and shape, It being probable that the Wash- 
ington plum was originated In that year. Before the 
death of this William Prince, the nursery buBiness had 
been taken up by his sons, Williiun and Benjamin; the 
former on new ground, called the Unnean Botanic 
Qarden and Nursery, and the latter at the original 
place, called "The Old American Niuaery." 

Wiiiiam Prince, third proprietor of the Prince Nur- 
aerlBS at Flushing, was boni Nov. 10. 178*1 ; married 
Mary Stratton, Dec. 24, 1794, and died April 9, 1842. 
During his lifetime the Prince Nursery was one of the 
centers of horticultural and botanic interest in America, 
and reached the height of Its fame. He continued the 
work of hia father in tlie Introduction of all foreign trees 
and plants of value, the discovery of unknown American 
species and the creation of new varb-tics from seed. 
One of the trees introduced to great popularity In the 
younger days o( William Prince the second wna the 
Iiombardy poplar, of which he advertised In 1798 no 
less than 10,000 trees 10-17 ft. in height. For several 
yeara the Lombardy poplnr was the fflsliionable shade 
tree. Long avenues of them were pisntod by the 
wealthy; and their lewvea were considiri'd valuable for 

tliey harbored a poisonous worm, and thousands were 

In 1793 William Prince boHKht from Bayard, LeRoy 
and Clarkaon. the property on the north side of Bridge 
streiit in Flushing, across from the old nursery, con- 
taining eighty acres, and it was soon transformed into 
a place of arboreal beautv. For fully fifty years the 
nursery was carried on much less for profit tlian from 
a love of horticulture and botany. It was designed to 
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Lisbon and Madeira Grape vinea, 

5,000 Hautlioy, ('hill, large English and American 
Strawberry plants. 

1.500 white and 1,000 black Mulberry trees. 

Also Barcelona Filbert treea." 

The establishment bad attained snch public im- 
portance that when the Brltiab took possession of 
Flushing, August Iffi, IT7ti, after their victory at the 
Iwttle of Long Island, the commanding officer, Qeneril 
Howe, placed a guard over the nursery to protect It 
from depredations, and this was continued nntil all 
danger was past. The extent of the buBiness, as well as 
the paraiyElng effect of the war. Is shown from an 
advertisement of Mr. Prince, shortly after the British 
occupation, offering 30,000 young eberry trees for sate 
as hoop-poles, the only nse to which they conld be put 
during the Revolution. The loss of domestic business 
was brgely compensated by tbe great demand tor 
American native trees and shrDbs wanted by the ofDcers 
of the British army to be sent to friends In England 
and Oermaoy. 

A return of peace brought with it Increased trade, to 
make good tbe depredations of the soldiery aa well as 

past had paid more attention to the science of war than 
to tbe pursuits of horticulture; and a catalogue of 1794, 
still preserved, contains fully as mnny varielles of fruit 
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standard horticultural publications 

number of varieties of fruits cuttlvawo seems scarcely 
credible in these days, when many nurseries are eon- 
ducted solely for profit, and only the trees or plants 
which And a ready aale are propagated. The collection 
of roses at one time embraced over SOO kinds; of dah- 
lias over 350 varieties; tbe collections of camellias, of 
citrous fruits and of grapes were enormous, while the 
marvelous variety of tbe ordinary fruits can be seen 
from the "Pomological Manual." ThCTreatise on Hor- 
ticulture " mentions that at that time ( 1M28 1 tbe nurser\- 
rontaliied more than 30,000 plums, of 140 varieties, 
while tbe apricots numbered 36 and the grapes about 
240 varieties. The catalogue of J84.S, which enumerates 
only the best varieties. conUins 350 kinds of apples, 
300 of pears, ISO of cherries, 200 of plums and 160 of 
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energy of parpoBp, of excellent Judgment, with a love 
(or sclentlQc studies, and possessed of a most amiable 
character. By indefatigable effort he succeeded In hav- 
ing roads and bridges built which shortened the dis- 
tance to New York fully one-half, and soon after the In- 
vention of steambosts be had a regular line of boats es- 
tablisbed between Flushing and New Tork. He was a 
zealous churchman, aveatryman of St. George's cbnrch. 
Flushing, as earlv as 1798. and continued In the vestry 
:« years, during It of which he was warden. In the 
words of Mandcville's History of Fiusbing. he was 
"universally esteemed In life and regretted in death." 
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When a boy he wag Hent for a year to Canada In order 
to become proflriont )□ Freuub, an there vrere tlien no 
Kphooln of JanguBgea In New York, and the European 
correiipniKleiice wan an importaat feature In the horti- 
cultural LuHinens. In bia early niHubood be boCanlied 
through (he entire line of Alliuitic States In rompaoy 
with Professor Torroy, of Columbia College, «iid Pro- 
fessor Nuttall. of Harvard. In California, during lg4S 
and 1850. while others were nearcbluK only tor gold, he 
was mailing collectlona of the trees and wild flowers of 
thai country. The oldest cedar of Lebanon in the United 
Suies, as well as the oldest Chiuene magnolias, salls- 
liurias, Mt.Atlaii cpdars, pall lownias and purple beeches 
are to be found to-day In the KroundH of the Prince 
liuineBtead. together with many other unique specimens. 
When the diseaae of the Irlnh potato cauned a fear that 
it would have to be replaced by some other vegetable, 
hi- Imported the Chlnete yarn or potato {Dioicorea Ha- 
t'llai), paying (COO tor the tuhera euiiialned in the flmt 
eimslfinment, —  eonsl^ment which could be placed In 
a iiraall boi. About the same time he Introduced sor- 
ghum, or Chinese sugar cane. He woa unwearied In hi" 
endeavon to promote silk culture In the United Sutes. 
He impurted not only the silkworms but the malberry 
trees to feed them, and built a large cocoonery for their 
accommodation. He had vast plantutlons of inulherrles 
in ditrereul places. He was offered flOO.OOO for tbe one 
near Norfolk, Va. It JH a curiouK clrrum stance. IIIdb- 
(rating tbe general Interest in mulberry culture at that 
lime, that cuttings of Che Morui mnllicaHlii were used 
as mirrency In all the stores in the vicinity of Flushing, 
passing current everywhere at the rale of I2K centa 
each. Mr. Prince's familiariiy with the French lan- 
guage greatly facilitated his Intercourse with European 
h'lrticulturista, and he waa In constant c(" ' "' 

vJth French, Belgian. Dutch and German 

At Che time of bis marriage he purchased atinicinnai 
property adjoining the nursery of bia father, and *ub- 
si^iuently added three other large areas to the nursery 
establishment. He was always more ot a horticulturist 
and botanist than business man, and, as Id bia father's 

celebrated tor its great variety ot vegetable lite rather 
than a pommercial establishment. He was a vlgoroui 
and proline writor, and down to tbe lime of his death 
- - ^ributor to horticultural litorature. 



PtlmlU, E. Mey. Stom atout, otton forked, 2-4 In. 
In thickness, reaching a length of 5-6 ft.: Ivs. linear, 
rigid, glabrous, 3-4 ft. long, in dense rosette at summit 
ot stem; Inflorescence a large, dense, terminal panicle 
on long peduncle; perianth and brocCs % in. long. 
B.M. 6722. p. w. BiRCI^r. 

paiTCHASDIA (W. T. Pritehard, British conani at 
Fiji in 1860). Palntdcra. Nine species of spineless tan 
palms from amall inlands ot the South Pociflc. True 
Pritcbardios, according to Wm. Watson, differ from all 
other tan-leaved palma in the form of the blade, which 
is cuneate In outline; tbe Iva. are also exceptionally soft 
and pliant. The best ot the genus, probably, is P. Pn- 
eifica, which la remarkable tor its flbrous, fluffy leaf- 
Blalks. Pritohardla Is allied to several genera mentioned 
under Llcuala (which see), being distinguished aa fol- 
lows; ovary 3-comered or 3-lohed, narrowed into a 
strong style: corolla with persisCenl lube and decidu- 
ous segments; embrj'o subbosilar. The genus was 
monographed by Beccari In Matesia, vol. 3 |1S90). Tbe 
best horilcultural account is (hat of Wm, Watson in 
Q.C. III. 13:332 IJB93I. The species in the supplemen- 
tary list below ore very Impertectlv known. 

A. Fr, black-pnrple, globoie, 6 lines thiet. 

FMmw>,Boem. £ Wendl. Fig. 19C1. Trunk attain- 
ing :iO ft. high. 10-12 in. thick, straight, smooth: Ivs. 
m ft. long. .i% ft. wide, densely covered when young 
with whitish brown Comentum, finally glabrous ; seg- 
ments about 90 ; petiole 3% ft. long. SamoB, FMI. 
I.H. 21:161. F.S. 22:22n2.-The illuitratlon (Fig. 1961) 
1> adapted from Martins. 

AA. Ft. yilJott or red, 9 linei thick. 

QmudlelutdU, H. Wendl. (P. maerotdrpa. Linden). 
Trunk 20 ft. high, 1 ft. thick; ivs. roondiah, 3-4 ft. 
long, covered beneath with pale brown matted wool, 
slit for about 1 ft. into about IKl segments; petioles 2-3 
ft. long. Hawaiian Islands. I.H. 26:392. 



PBIHCE'S FE&THBB. AmamHiliMi and Ctloiia. 

FBtBOS. Scc/trz. 

PEIOBIDK (Greek. ,aK- ; referring to leaves, which 
jire sword-shaped, with serrate edges). JuncAceir, A 
genus ot one species, a tender aquatic plant from 8. 
Africa, where It grows in great masses In runnlDg water. 
This is one of the few plants of the rush family having 
the IvH. crowded at the top ot an erect, woody stem S-6 
ft. high, (ieneric eharacters: ovary sessile, globose, 
3-relled : ovules aiilr. usually 2 in a celt : atlgmae 3, 
aessile. spreading; eapsnle rigid, 3-valved: seeds usu. 
allv only 1 in each cell. For further description, see 
Flora Capensls 7:28. This plant may be grown In a pot 
plared In a pan of water, and, If desired, may be planted 



19»1. Prltchardla PadHco. 
AAA. Fr. greeniih, ghboit, iS-iO Unit Ihiek. 
lUrtll, H. Wendl. Trunk generally not exceeding 
6-fl ft., but oa thick as In P. Oandafhaudii; Ivs. glabrous 
and glaucous below, not woollv; segments about 40, not 
as deep; petioles longer. Hawaiian Isl.-Cntt. in S. 
Calif. 
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ably a catalogue error for P. flllfera.— P. fUifera, Linden, is 
Washlnotonia flllfera.— P. grdndia, Bnll, is Lieuala grandis.— 
P. Perieuldrum, Wendl., is said to be characterised by its dark 
brownish iMtioles and obliquely sphericsal fr. Pomotu Isl.— 
P. Thdrttoni, Drude, is said to be distinguished by its long 
slender fl.-stalks like fishing rods bearing a thyrse-like inflor- 
eseenoe. W. M. 

FBIYET. See Ligustrum. 

PBIVET, MOCK. See Phillyrea. 

PB0B08CI8 FLO WES. Mariynia proboseidea. 

PSOCHVYANTEES (Greek, kneeling and flower; 
referring to the sudden bend in the flower which is 
likened to a knee). Amarylliddcea. A genus closely 
related to Polianthes and Bravoa, differing chiefly in the 
shape of the flowers. Stems slender, from oblong 
tubers which crown short, thick rootstock: Ivs. mostly 
basal ; inflorescence a lax spike or raceme : fls. always 
in pairs, tubular below, abruptly bent at the middle, 
bell-shaped above; stamens 6, included: fr. 3-celled, 
many-seeded. Native of western Mexico. A genus, dis- 
covered by Dr. E. Palmer in 1886, of which two species 
have been described. It has been misspelled Prochy- 
nanthes. 

virid6soenf, Watson. Stems 4-6 ft. high: Ivs. mostly 
basal, numerous, 1-2 ft. long, 2-3 in. broad, erect: fls. 
5-30 pairs, brownish; pedicels nearly wanting to IK in. 
long. Until recently supposed to be a very rare species, 
known only from near Guadalajara, Mexico, but found 
by the writer to be very common in the mountains of 
the states of Jalisco, Durango and Zacatecas. Not yet 
in the trade, but it is a plant that deserves to be intro- 
duced. 

P. BuUidna, Baker. Hardly differs from the above but de- 
scribed as having larger fls., which are sessile instead of hav- 
ing a long pedicel: fls. brownish green. The fls. are not jointed 
at the pedioel as Baker says. B.M. 7427. — P. viridifldra men- 
tioned under B.M. 7427 is a mere slip of the pen for P. viri. 
deaoena, j. n. Rosb. 

FBOMEIT^A (named presumably after the prophetess 
of Dodona). Orehiddrcea. A genus of small herbs with 
the habit of Odontoglossum but having Ivs. of paler 
green. It is one of the many genera formerly united 
with Zygopetalum. Lvs. conduplicate in the bud: 
pseudobulbs evident : inflorescence originating above 
the annual leafy axis, 1-2-fld.: sepals and petals sub- 
equal, spreading, the lateral sepals forming a mentum 
with base of the column: labellum movably joined to 
the base of the column. For culture, see Zygopetalum. 

eitrina, Donn. {Zygopitalum xanthXnum). A little 
orchid with small ovate pseudobulbs and lanceolate lvs. 
2-3 in. long: fls. pale lemon-yellow; labellum 3-lobed, 
with crimson spots in the throat; column streaked with 
red. June. Brazil. Gn. 20, p. 61. 

graminea, Lindl. Lvs. about 6 in. long, lanceolate, 
faintly striate, jointed to the equitant bases: scapes 
3-5, clustered: fls. dirty yellow, spotted with brown; 
sepals and petals oblong - lanceolate ; labellum oval, 
crisp and toothed on the margin, shaded with rose and 
blotched with crimson-brown. Spring. Brazil. B.M. 
5046. G.C. II. 23:6.36.— On account of the absence of 
pseudobulbs this species is now generally placed in the 
genus Keffersteinia. 

Btapelioldei, Lindl. Pseudobulbs 4-angled, 1-2-lvd. : 
lvs. lanceolate, spreading, pale glaucous, reticulate: 
peduncle 2-fld.: ils. green outside, yellowish inside, 
speckled and banded purple. Brazil. B.R. 25:17. 

Heinrich Hassblbrino. 

FSOPAOATION. See Cuttage, Graftuge, Lay e rage, 
Nursery, Seedage. 

PBOSABTEB. See Visporum. 

PBOBOFIS (meaning obscure). Leguminbsm. A genus 
of about 18 species of tender trees and shrubs includ- 
ing the Mesquit and the Screw Bean, two forage plants 
of considerable value in the arid regions of S. Calif, and 
the Southwest. The species of Prosopis may be spiny 
or not, the spines axillary, solitary or in pairs, or some- 
times only the stipules spinescent: lvs. bipinnate, the 



pinnfB in 1 or 2, rarely many, pairs; Ifts. few or many: 
fls. small, in cylindrical spikes or globose heads. 

The Mesquit, P. juliflora or P. duleia, is a thorny 
shrub which ordinarily grows only a few feet high in the 
desert, but under favorable circumstances it makes a 
tree 60 ft. high. It ranges from California to Texas and 
south to Buenos Ayres. It is also called Algaroba and 
Cashaw. It was extensively planted in the Hawaiian 
Islands many years ago by the missionaries. In great 
stress of circumstances it has been known to send its 
roots down a depth of 60 ft. It is suitable for hedges. 
The sweetish pods are eaten chiefly by cattle. Seeds and 
plauts are offered in S. Calif. 

A. Plant spiny: pod straight or sickle-shaped. 

Jnlilldra, DC. {P.diileis, Kunth). MB9<iuiT or Mb8- 
QUITE. Plant with stout axillary spines or often un- 
armed: Ifts. 6-30 pairs, linear, %-\% in. long: spikes 
cylindrical, 2-4 in. long: pod %-% ft. long or more.— 
The Califomlan form is said to bear smaller pods than 
the tropical form, and to be hardier. 

AA. Plant less spiny : pod spirally twisted in nu- 
merous turns. 

pab^ioenB, Benth. Screw Bean. Tornillo. Plant 
merely spinescent on petioles: Ifts. 5-8 pairs, oblong, 
H-% in. long: spikes globose to cylindrical, lH-2 in. 
long: pod 1-2 in. long. Tex., Calif., Mex. \^^ y[^ 

PBOSTAHTHftBA (Greek, to add to, and anther: re- 
ferring to the connectives of the anthers being spurred 
or crested beneath). Jjabidtce. About 40 species of 
Australian shrubs or subshrubs, with resinous glands, 
and commonly strong-scented. Fls. borne in spring or 
summer, solitary, axillary or opposite in terminal ra- 
cemes; calyx-tube usually striate, the limb 2-lipped; 
corolla -tube short, dilated into broad bell -shaped 
throat; stamens 4, in pairs; anthers with 2 perfect 
cells ; the connective not elongated but prominent at 
the back, sometimes cristate and usually tipped with a 
crest of short points or hairs, though occasionally the 
appendages are very short or wanting. Flora Austra- 
liensis5:91 (1870). 

nlTea, A. Cunn. A beautiful shrub, 3-6 ft. high, gla- 
brous except the corolla or with a few appressed hairs : 
stem and branches slender, twiggy, upper ones 4-angle<l . 
lvs. H-IK in. long, oblong-lanceolate or linear, entire, 
pale green; margins involute, especially on older lvs.: 
fls. snow-white or tinged with blue; pedicels short; ca- 
lyx about ^ in. long, green; corolla yi-% in. across. 
Rocky hills, N. S. Wales and Victoria. B.M. .5658. -A 
tender shrub, which can be safely grown only where the 
lemon is hardy. Introduced by Franceschi, Santa Bar- 

^^^' F. W. Barclay. 

PB0T£A (from Proteus, the sea-god, who changed 
into many forms ; alluding to the baffling diversity of 
the species). PirotedeecB. Proteas are tender shrubs 
which are among the most attractive and characteristic 
plants of the Cape of Good Hope,~a region whose plant 
life is unique. Their flower-heads are said to look like 
a '^glorified artichoke.** Indeed P. eynaroides (Fig. 
1962) is named from this very resemblance. {Cyna- 
roides means cynara-like; and Cynara is the artichoke. ) 
It has bright pink flower-heads which last several 
months. The structure of the flower-heads is the dis- 
tinctive feature of the whole family of the Proteaceie. 
The showy parts of the flower-head are the bracts, 
which are often rigid, colored, and overlap one another 
like the scales of a hard cone or an artichoke. **When 
the heads of P. eynaroides first open," says Watson, 
"they are full of honey and ane known to the Boers as 
honey-pots." This honey is collected and made into a 
kind of sugar. The blooming of the ** honey-pots " is a 
great occasion for picnics. Watson saw large bushes of 
P. speeiosa at the Cape, which he declared were quit-e 
as effective as big specimen rhododendrons. "Fifty 
years ago,'* writes Watson in 1891, "there were about ,30 
species of Protea included among popular greenhouse 
plants in England ; now one may safely say there is not 
one, the few really under cultivation being only in 
botanical collections." In 1881 Hooker wrote: "That 
these and many other plants requiring like treatment 
will be reintroduced, and will be the wonders of the 
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ihowB for many Huecesslve s«BBOiiit, Is as certain as that 
ihey were once the glories of the olil ftue-heated bouses 
ItiaC our forefachera called aloTes, in whioh orchids 
quickly perished, and BankatKS and ProCeas throve 
m«gnifleenlly." Over « colored plates of Proteas have 
been published, of which 23 appeared in Andrews' Bot. 
Bep. between 1T9T and 1811. 

Tbe interest io proCeaceous plants is srowlnK in 
■outbem California. Proteods have a re) 
t>eins dilficult to cultivate away from thi 
Hooker's statement neems to indicate that t 
is not so much difficult as apeclal. Under g] 
■aid Co require H coolhousa which is airy 
"Tbe one great danger to cultivated Pro! 
WataOD. "is excessive watering, and to 
guard against this It la founil to be a good 
plan, in the case of delicate species. In 
place the pot In which tbe plant la grow- 
ing inside a larger one, Slling up tbe 
space between with silver sand. The lat- 
ter la always kept moist." Hanj of tbe 
species need staking, as the shoots arc 
quick to break off at tbe base It UDsup- 

The familj Proteacen contains H gen- 
era, of which 10 are typical of aontbem 
Africa and 4 of Australia. Acconling to , 
Bentham and Hooker, tbe family Is aa dls- ' 
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Is separated from rapidly growing stems is mainly pro- 
toplaam, and is a g<>od iUuHtration of its condition In 
young tiesuea and of its appearance in quantity. 

living planta, protoplasm is a muollaglnoua or ploittiD 
mssa, nearly transparent, colorlesa or gray from the 
numerous fine embedded granules, and often exhibits 



tine 



and h 



ta at present 
. , In southern 

California the IntereiC In the family is now 
centered on the Silver Tree. Leueaden- 
drun, which i« the characteristic tree about 
Cape Town and practically the only native 
tree of any kind growing there in quantity. Proteas 
ripen aeedB freely, and seeda con be easily procured 
from the Cape. Of recent years the two species which 
bave attracted t)ie mast attention in Ibe horticultural 
world are P. cymiroidei ((!.F, 8:3.^ G.C. III. 17:773. 
Q.M. 38:407, Century Book of Gord. 310|, and P. nana 
(B.M. 7095. O.F. 4:413. G.M. 35:ZG8, 2U9). 

Tbe Australian Proteacen ore monographed In the 
Flora Australlensls. Qood horticultural accounts ore 
those ot Wm. Wataon In G.P. S:34 and 4i412, which 
have been liberally quoted above. yg j^ 

PBOTEADH. game aa Proleacttg. 

TBOTECTIOir, aa uaed by the gardener, Is an Indefl- 
nlte term. A plant may need protection from living 
agencies, aa anlmala, blrda. Insects, or plants {Includ- 
ing fungi and weeds) ~or It may need protection from 
the weather, — beat, cold, rain, drought. Oenerally, 
r, the ganlener means by "protection," win 



frosen; tulips are not. Yet Cape bulbs i 
be wintered outdoors it they are protected by s cover- 
ing heavy enough to keep out frost. Strawberries, on 
the contrary, are covered after frost with a light mulch, 
which Is dexigned merely to keep the plants from being 
heaved by allemaie freeiing and thawing. These are 
tlie main objects of winter protection in the East, at 
least with berbs. In the prairie ntntes tbe fruit trees 
also need protection from tlie bol, drying winds of sum- 
d from sun-scald, which a 
;b eastern fniit-[. 
PrnttrUon. Allied topicH are discuflHcd under 
hoHii, Coldtramtt and nnlbtdt,; /yiteti. Inatetieidm, 
fuHBieidel iod Wetdi; TmniplanliiiB. 

PBOTOPLASa. A anbatance, sometimes called the 
phynlcal basis of life, apparently nnlvereally preient 
and functional in all ilTlng bodies, planta and anlmala 
alike. It varies greatly In consistence, owing to the 
proportional amount of water contained, from a aemi- 
fluld to a firm solid; and ita chemical composition Is 
constantly changing by Its own constructive and destruc- 
tive activity. Tbe slimy substance observed when bark 
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Mtt, Piotea cynafoldea 
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streaming or other kinds of motion. It Alls very young 
and actively forming cells completely full, like thin 
ielly in a glass Uaak. But aa growth continues bubbles 
of clear water appear, which soon enlarge and then 
coalesce, so that at length the protoplasm becomes a 
thin lining to the cell-wall and Incloses a central body 
of water. Not unfrequently, however, several strings 
or bands, more or less branched, of the soft substance 
stretch through the water across the cell, aud In these 
may often be observed streama of moving granules. 
The protoplasmic laver or lining as described remains 
aa long as tbe cell lives and Is, In tact, tbe only part of 
the cell which exhibits any of the phenomena ot vitality. 
When it disappears, as it does from the heart-wood and 
outer bark of trees and of ten of other plants, the tissues 
are llfele»s, and any functions they subsequently per- 
lorra ore solely mecLanlcal or physical. 

In living cells of all plants (except, perhaps, certain 
algn and fungi) there Is a specialized and very impor- 
tant portion of the cell -protoplasm, usually spheroidal or 
disk-form, called the nucleus. Tbe whole protoplasmic 
mass la capable of absorbing nutriment and ot appro- 
priating it in lis own growth, and it is all sensitive to 
external agents or stimuli, like heat, light, mechanical 
shock, etc.; hut the nucleus is essentlat to cell-multi. 
plication and to reproduction. No new cells are ever 
formed, unless in the plants excepted above, without 
the active aid ot these mliiute but peculiarly endowed 
bodies; hence no growth, beyond the simple enlarge- 
ment of cells previously formed, can lake place with- 
out them. Tells increa«e by the self-division of those 
already existing, and In this the nuclei are tbe active 
agenta. Two new cells are actnat, though enlarged, 
halves ot one former cell; the young cells, therefore, 
repeat the characteristics of the old one as nearly as any 

nuclei Into one, and the result springing from the latter 
la necessarily a union ot the characteristics of both 
parents; but in other cell-formations there Is no such 
chance for departure from the preexisting type. This 
explains why the characteristics ot stock and clon do 
not become mixed however intimate the union; tbe 
tissues adhere together and nutrient ilnlda pasa np or 
down, but there la no intermingling beyond this. No 
cell becomes half-and-half ot stock and clan. Each pre' 
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terrex it» individuality, throu^ the Belf-pulition of 
:s slitifle nucleus, no matter bow uen % neighbor of 
another kind it may have, nor what that Daighlwr In. 
The oaly reciprocal influences exerted are such as niigbt 
«ame from aoll or from physical conditiona. 

If we cannot ssy that protoploam la the physical basis 
ot life from the reosauing that the latter la something 
apart from material substance, ve must attrlbutv to 

those propertios and activities vhlch dlstlngulab living 
things [from dead bodies. All that plants do as liv- 
ing things, protoplasm does. Do they select and 
assimilate fo<^ and bring dead matter Into the bonds ot 
vitalltyl Do they maDufactnre organlo substances— 
starcbes, sugars, oils, spices, fibers, etc.! Are they 
sensitive or do they possess Irritability I Are they 
capable of reapoose to atimnll by movement or other- 
wlset Have they the power of growth and of reproduc- 
ing their kind! Then protoplasm la present and Is 
performing Its wonderful operations. 

T. J. BUEBIU.. 

?BIII[M6PITYB. See Podoearpu: 

PBDHB. Prunes are the dried fruit of certain varie- 
ties ot plums ( Pig. 1963). Any plum that con be success- 
fully cured, without removing the pit. Into a firm, long- 
keeping product, may be used tor making Prunes. The 
ohlet requisite for a good Prune-moklng plum Is that It 









have a large proportion of solids, rr 
large amount ot sugar. Prunes an 
cookery, making a nutritious food hat 
laxative qualities. Extra fine Pruu 
called prunelles; these are often pac 
dates and are sold as a confection 
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Prone -producing region ot , 

mnat be given to California. The average yearly output 
In that state for the laxt Ave vears ot tbe nineteenth cen- 
tury would he about 8.>.0Oa.DO0 pounds, with a capacity 
at the close ot the perioil to produce an average crop of 
130.000,000 pounds. Prance ranka second, with a yearly 
average tor the period given above ot about 70,000.000 

The Pacific northwest, Oregon. Washington and Idaho, 
Is thini In importance In the I'rune Industry with a pro- 
ducing capacity at the end ot the century of about 
30,000,000 pounds per year; this will be considerably 
Increased from year to year. Bosnia, Servla, Germany 
and Spain are other Prune-producing countries. The 
most highly reputed Prunea come from the valley ot the 
Loire in Pmnce, but It Is doubtful It these ore superior 
In quality to the best grades from Calitomla and tbe 
Parifle northwest. 
Attempts hare been made to start the Prune Industry 

it has not been found dlfflcnlt to grow the trees and pro- 
duce an abundance of (rult, the climatic conditions have 
proved too unfavorable for curing the product, and the 
attempts have for the most part tailed. Notable eicep. 
tiuns are pans of Australia and South Africa, reglonn 
which may some time compete with those mentioned 

The growth of the Pnine industry In America is one 
of the mOHt remarkable industrial phenomena of agri- 
culture. An attempt was niailc bv the United States 
Patent Offli-e to start the industry jii I8ri4 on the Atlantic 
coast by the distribution of clons of Prune il'Agen 



and Prane Sainte Catherine, but though the frolt was 
produced it could not be cured, and the Infant indDBtry 
soon died. In ISoO, Louis Pellier, of San Jos«, Cali- 
fornia, had shipped from Ageu, France, dons of the 
Prune d'Agen. The fruit w'aa amoU, and to distin- 
guish it from a larger plum, the Hungarian, supposed 
to have come from Agen, this was called the Petite, the 

Prune of the country. The' first cured Prunes were ex- 
hibited at the California State Pair in 1SG3. The flrat 
commercial orcliard was planted In ISTO. In 1680 the 
output per annum was shout 200.000 pounds; In 1890 
lti,0O0,0O0 pounds, 60 times as great as lu 1860, and now, 
in 1900. the average capacity is certainly not leas than 
130,000,000 pounds, valued by the producers at 91,550,000. 
There are throe methods of curing Prunes: snn-dry- 
Ing, OS In practiced in Catifomia and some porta of 
Europe: caring In evaporators, the method In vogue In 
the Pacific northwest Mid parts of California; third. SUD 
drying or evaporating after the fruit has been partially 
eooke<l, chleHy practiced In the European countries. 
Without doubt sun-drying la the moat economical and 
profitable procesa where proper climatic conditions pre- 
vail. Some think that a l>etter product may be produced 
by the use of evaporatirs, the slight chemical changes 
taking place more perfectly, so that, as a raie, the fmit 
looks better, keeps longer. Is not so tough, and bos a mora 
natural flavor than Ibe sun-dried Prune. The haU^eook- 
Ing la but little advocated In the 
more progreasive Prune regions, 
for the reason ot economy ; the pro- 
duct Is much darker colored, more 
tender, and perhaps more palatable, 
having a cooked flavor liked by 
many. In California, evaporators 
are not now used in the leading 
Prune districts. 

The method ot treatment In cur- 
ing Prunes varies greatly, but in 
general it would be about as fol- 
lows: The fruit la allowed to rr- 
main on tbe trees until ripe enough 
nmercisl on the right, to fall to the ground, the mail. 
mnm proportion of solids being 
then produced. It is then passed over gradera in 
order lo remove all rubbish and to secur« several 
alics, evenness in sise being essentia! to attain nni- 
formhy in curing, since the amall fmita dry more 
rapidly than the large ones. Machines ran by band or 
by power do tbe grading. Before going to the drying 
grounds or lo the evaporators the green product must 
be dipped In boiling lye or pricked by needles In a prick- 
ing machine, to check and make tender the tongh skin, 
tlius allowing tbe moisture more readily to escape. The 
Urst method is In moat general favor. The dipping 
consists of immersing the truit for a minute or less In 
a Hotntion of lye In the proportion of one pound of com- 
mercial lye to from ten to flfty gallons of water main- 
tained at tbe boiling point. Tbe fruit is carried me- 
chanically, as by an endless chain, through a vat, of 
|4 placed In wire baskets for the ilipping. After a 
thorough rinsing the Prunes are placed on wooden or 
wire-bottomed trays and ore then ready for the ground 
or for the evaporator. 
In the sun the time of exposure varies from Ave to 
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size and the variety ot the fruit. Treatment In an e' . 
orator varies with the make ot the machine. In general, 
the temperature In tbe evaporator should be from 120° 
to 110° at the start, to he Increased to from 160° to 180° 
when the IVunea are taken out. Too much heat at first 
causes tbe cells of the fruit to burst, producing drip 
and discoloration. Other important factors entering 
Into the process of evaporation are the circulation of 

Eower. The time required tor curing ranges from IS 
ours tor a small, heavy l>rune to 48 hours for a large, 
juicy one. Much depends on the tnachlne. A common 
fault is to hasten the process too much. If not cured 
enough, fermentation and mold result; If loo much, 
tbe weight is lessened, the quality Is Injured, the Pnine 
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When sufficiently dried the i^rnnes are put In bins or 
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piles to gweM, whicb takes from one to three weeks ; 
they are then ready tor the aDiiihlDs processes- grading 
Kod packtnK' In tending, the Pranea are Beparaced Into 
alEea ladicatingtheDumbeFof Fmnes required Eo makoa 
pound, as 30s to 40», 409 to 509 and so on to the smallest 
•iie. I20b to 130h. Processing Is done hy dipping the 
Praaes in boiling water and glycerine, or b; steaming. 
or bj asing some special preparation in the Qnal dip, or 
by rattling In a revolving cylinder. Processing is repa- 
tahle it it adds beauty to the color, or kills Insect eggs, or 
sterilises the Prunes ; It Is disreputable when the object 

learned by experience and U varied to suit the taste of 

boKes, though mucb of the product Is put up In sacks. 
Lining with paper, filling, facing, pressing and label- 
ing are Important datalln. A well-cured Prune Is soft 

skin Is bright, lively and free from dripping* and exu- 
dations; the flesh sboald be meaty, elastic, and ot bright 

All llEht-colored Prunes are bleached with sulfur 
fames. The process Injures the quality of the Prunes, 
and nukes tae product soraewbat poisonous, but the 
market is sometimes better for a light-colored, sol- 
tured Prane than for the darker UDsulfured ones. In 

market. The sulfurlng Is done by placing the trsys of 
fruit, cured or unuured. in a small chamber in which 
sulfur is Ignited by hot coals, or otherwise, the fumes 
distribnti^ by ventilators, and the fruit allowed to be 
fumigated for from a halt hour to two bonrs. 

In curing. It all conditions are not right, several dllO- 
cnttles are encountered. In a poor evsporator, the fruit 
drips. I. e., a syrupy liquid ooies from the Prunes In 
the process of curing. 1( a poor product is produced, or 
If tbe conditions for keeping are poor. Ibe Prunes be- 
eome covered with globules of sugar, rendering them 
Micky and destroying the lustar— called sugaring. 
Fruit grown on poor soil, or on unhealthy trees, or 
picked before ripe, may cure into small Prunes of an 
abnormal shape, called "frogB;''ar they may ferment 
and swell up In targe, soft Prunes called "bloaters." 

Vabibtibs.- There is much confusion regarding the 
Domenclature ot tbe Prune-making plums. In the seat 
of the Industry the green fruits a.^ wall as the cured are 
called Prunes, and the names of the varieties Are In 
many cases different from those given In other than the 
Prune-producing regions. For several of the leading 
Prunes there are a number ot synonyms, and some sorts 
have not a tew dlstluct races. Each region, as a rule. 
has a favorite sort grown almost to the exclusion of all 
others. Tbe following Is a discussion ot the varieties ot 
Prune -making plums now well known In America. 

Pilili Priint (syns.. Prune d'Agen. Prune d'Ente. 
Prench.Califomla, Robe de Sergeant, etc. 1. -Of medium 
Else, egg'Shaped, violet -purple; flesh greenish yellow, 
sugary, rich ; trees hardy, very prollflc, sure bearers. 
Well cured. It i> of a lively, bright amber color. This is 
(he Prune most widely grown In California. It has a 
large proporilon of solids, cures the easiest of any 
Prune, and shrinks but lIMIe In curing. In cooking, but 
little sugar Is needed; bence it is the poor man's Prune. 
There are several types of this variety, differing mostly 
in site and shape, due largely to varying soils and ell- 
males. It Is at present tbe favorite in the market. 

Italian Prune (syns., Fellenberg, German Prune, 
Swiss Prune}. — Large size, oval, dark purple; flesh yel- 
lowish, jnlcy, subacid, delicious; trees somewhat ten- 
der, subject to disease, capricious bearers. Cured, the 
fruit Is vervdark red, approaching black In color. This 

'■ B leading sort In the Pnelftc northweKt 



PRUNINO 



1441 



that 



ir-flCtbs 



t U dlflicu 



I of tl 



t It li 
(, while I 






for that region, yet one that 
would produce an good a fruit without the weaknesses 
of tbe Italian tree is very desirable. 

aUeer iVwiM (syn.. Coe Oolrten Drop}. Very large. 
oval, one side enlarged, necked, lliht yellow, dotted 
with red; flesh yellow. Brm. juicy, sweet, rich; tree pre- 
carious grower, but very productive when all conditions 
are favorable. Properly cared, the Silver Is ot a beau- 
tltol golden hue. The cured product Is larger than that 



of any other variety, is of superior flavor, and brings 
the highest market price. Must be bleached. Always In 
demand as a fancy product. 

Most of the other varieties now grown are sold when 
enr«d as one of the above three varieties. All black 
Prunes are sold as Italians; all amber ones as Petite; 
and all llght-eolored ones ae Sliver. The Italian will 
usually grade three or four siies higher than the Pe- 
tite, and tbe Silver two or three sizes higher than the 
Italian. The price paid tbe producer Is usually from 

slie. Extras, as the very large siies ot any variety are 
called, command an additional premium. The follow- 
ing Is a list of plums grown more or less for Prune- 
maklng: Green Gage, which makes a fancy product; 
Yellow Egg. sells as the Silver when evaporated; Qer- 
man Prune, a class name for several races making a 
product much like the Italian; Hungarian Prune, a 
very large sort making a fancy product, but hard to 



libly better; Champion Prune, an early strain of the 
luulan. The Willainetle, Pacific, Tennant, Steptoe, and 
Dosch. are all ot the Italian type; the Dosch has much 
to recommend it as a substitute for the Italian. St. 
Martin's Quetsche Is a late sort which sells as the Sil- 
ver, as do also the Brignole and Datte de Hongrie. The 
Giant, one of Burbank's seedlings. Is much like but 
larger than the Petite. Imperiale Epineuse is popular 
inCallforrilalFlg. 1963). Sugar I'rune, oneof Burbank's 
seedlings. Is also becoming popular. 

See also Plum and BvaporaUom of FruUt. 

U. P. Hit>iiiaE. 
PRITBSLLA. See Bmntlla. 

PSDBDrO. Under this denomination are comprised a 
multitude of practices and ideals. It Is impossible to 
give any advice for pruning until one has analyzed the 
subject and knows the objects (or which he Is to work 
and tbe underlying principles on which his practices 
mast rest. The larger part of the writing on pruning 
_, advice or dlrec- 



detalls 



B per- 



without 

analyzing or elucidating the 
subject. The practice must 






, The 



with pruning may be 
grouped around three cen- 
ters; (I) pruning proper, or 
the removal of a part of a 
plant for the purpose ot bet- 
tering tbe remaining part or 
Its product; (2j training, or 
the disposition or placing of 

practice which Is ordinarily 
coincident with pruning pro- 
per; (3) trimming, or the 
shaping of a plant Into some 
definite or artificial form. 

The principles that under- 
lie pruning proper may be 
associated with two idcats- 
(he lessening of the struggle 
for existence amongst the 
parts of a plant, and the cut- 
ting away of certain parts 
forthe purpose of producing 

formation ot fruit-buds or 

leaf-buds or in modifying the habit of Che plant. There 

Blst; therefore there is struggle ^r existence. Those 
which have the advantage of position, persist. Nature 
prunes. Dying and dead branches in any neglected 
tree-top are iilustntlons ot this fact. Whenever tbo 
struggle for existence is greatly lesiened, the remalo- 



v limb* hi 



runln«. 



1442 



PRUNING 



PRUNING 



ing branches receive a greater proportion of the plant's 
energy, and they therefore make stronger growth or are 
more productive in flowers and fruit. Pruning is essen- 
tially a thinning process. 

In itself pruning is not a devitalizing process; it is 
only devitalizing when it is carried to excess or when 
the wounds do not heal and disease sets in. It is rather 
an invigorating process, since it allows more nourish- 
ment to be distributed to the remaining parts of the 
plant. The notion that pruning is devitalizing arises 
from false analogy with animals, which suffer shock or 
injury when parts are removed. The fact that pruning 
is not a devitalizing process is proved by every tree. 
The tree is a record of successive prunings. Note the 
number of branches on the seedling tree in the nursery 
row or in the forest, and then consider that all these 
branches, with the exception of the leader itself, will 
probably perish in the course of time. The forest tree 
develops a bole because the side limbs are pruned away 
by natural causes. Fig. 1964. Knots are records of na- 
ture's pruning. In the greater number of cases the 
limbs die and are removed when still very young, and 
they leave small record in the grain of the wood; but all 
visible knots are histories of the removal of large 
branches. As a rule, it is only when the knots become 
knot-holes that injury results. A knot-hole means de- 
cay, and this decay may extend into the heart of the 
tree, finally causing it to become hollow. A black or 
decayed heart is always an indication of disease. The 
disease originates on the outside of the plant: it is the 
result of inoculation. This inoculation takes place 
through some bruised or broken part; it is usually an 
inoculation of filamentous fungi. These fungi gain a 
foothold in the dead and dying cells of the wound, and 
as they grow they are able to destroy the living cells and 
therefore to produce decay. The larger the wound, the 
greater is the liability to infection. It is very important, 
therefore, in the pruning of trees, that the wounds shall 
be as small as possible. This means that 'the best 
pruning is that which is practiced annually, so that 
none of the branches to be removed attain large size. 
This annual pruning is also most desirable for other 
reasons, as may be seen below. 

Woody plants should always be pruned when they are 
transplanted. This is because the roots are pruned in 

the very process or removal, 
and the tops should be re- 
duced in proportion. For 
some time after the plant is 
transplanted, it has no vital 
connection with the soil, 











1965. Pruning at time of 1966. Pruning of the youne tree 
transplanting. on transplanting, 

and if all the top is allowed to remain there is much 
evaporation from it and a dissipation of the energies of 
the plant. How much of the top shall be removed de- 
pends on how much of the roots was removed in digging, 



and also on the personal ideals and desires of the opera- 
tor. It is a general practice to cut back the top of a 
plant at least one-half upon transplanting ; in some 
cases still more of the top is removed. Quite another 
question is the particular form in which the top shall 
be left. Some grow- 
ers prefer to remove 
all side branches, 
if it is a fruit tree, 
and leave a straight 
whip. Fig. 1965. They 
are then free to start 
the new branches 
where they like. This 
is the better practice 
with very young 
trees, and it is one 
that is nearly always 
employed with peach 
trees. If the trees are 
three years old and 
well branched, most 
persons prefer to 
leave three or four 
of the main branches 
to form the starting 
point of the future 
top. Fig. 1966. These 
branches may be 
headed back half or 
more of their leng^th. 
Of late years a 
method of very se- 
vere pruning has 
come into notice un- 
der the name of the 
Stringfellow or stub- 
root system, taking 
its name from H. M. 
Stringfellow of 
Texas, who has writ- 
ten much concern- 
ing it. The fullest 
presentation of Mr. 
Stringfellow' s ideas 
will b^ found in his 
book, "The New Hor- 
ticulture." It advises 
that practically all 
the roots be cut away and that the top be shortened to a 
straight stick one or two feet long, without side branches. 
It is the supposition that when trees are reduced to their 
lowest terms in this way, the new root-branches that 
arise will take a more natural form and the tree will 
assume more of the root character of a seedling. This 
method of transplanting has met with good success in 
many places. The fundamental theories on which it is 
founded, however, have not been demonstrated. This 
system is, in fact, a matter of local practice rather than 
of principle. In a great majority of cases, it will be 
found to be better, particularly in trees that are three 
years or more old, to prune them only moderately, allow- 
ing a part of the original root system and a part of the 
top to remain. 

Pruning Fruit Trees. — Fruit trees are pruned for 
the purpose of enabling them to produce a superior 
quality of fruit. They are not pruned primarily to 
make them assume any definite or preconceived shape. 
It is best, as a rule, to allow each variety of tree to take 
its own natural or normal form, only pruning it suffi- 
ciently, so far as shape is concerned, to remove any un- 
usual or uns>inmetrical growths. 

(1) The fundamental conception in the pruning of 
fruit trees is to reduce the struggle for existence, so 
that the remaining parts may produce larger and finer 
fruits. 

(2) The result of pruning fruit trees should be to 
keep the tree in bearing condition, not to force it into 
such condition. If the tree has received proper care 
from the time it is planted, it should come into bearing 
when it reaches the age of puberty. Pruning, therefore, 
is merely a corrective process and keeps the tree in 
proper bearing condition. When trees have been much 
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1967. Young apple tree. 

The marks show which limbs 
may be removed to advantace. 
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neglected, pronlng may be tbe meaos ot relDTigontlii|[ 
them Mid getting tbem Inlo » thriftier condilion. Id 
sucb cues It JB one of the Dions of renaTftting the 
tree, M tilling, fertlliEiag end spnj-ing sre. 

(3) Heavy pruning of the top tendu to produce irood. 
This is bea&nae the same amount of root energ; li oon- 
eeatrnCed iDto a smaller 
amount of top, thereby caaa 
lug B heavier growth. Thta 
ia panic alar) y 
pruning is doni 
plant In rlnrmant 

(41 Henvy pruning ot the 
rout lendn to leXKeD the pro- ^ 

ductloD of wood, because the 

a less supply o( soil water 
with Its content of plant 

food. An apD e tree ((ratted 

15) Trees which grow only two feet al 

much to wood are likely to be 

relatively unproductive. It is an old mailm that check- 
ing growth Induces frulttulneHS. so long as the plant 
reiualns healthy. If the tree la thrown Into redundant 
growth every two or three years by very heavy pruning, 
It tends to continue to produce wood at the expense of 
fruit. When a tree Is to be brought into bearing condi- 
tion by general good treatment, the aim should be to 
keep it in that condition by a relatively light annual 
pruning. Violent pruning Is allowable only when trees 
have been neglected and it is necessary to bring them 
back into bearing condition or to renew their tops. 

IB) The operator should know where the fruit-bnds 
■re borne before undertaking the pruning of any fruit 
tree; otherwise he may destroy too many of them. If 
he knows the position of the fruit-buds, he may prune 
in such manner aa to thin the fruit even without the 
removal of much wood, and thereby to reduce the strug- 
gle for existence to a minimum. Every species of tree 
has its own method of fruit-bearing. The pear boars 
Its fruit largely on old spurs. The peach bears on the 
wood of the last season's growth. In order to thin the 
fruit of Che pear by pruning, therefore, It Is necessary 
to rnmave part of the xpnrs. In the peach It Is neces- 
sary to cut out or to cut back a part of the previous 
year's growth. Each species of plant la a law unto it- 
self in these regards, 

(T) Ueading-ln tends to promote fruitfulness, par- 
tlenlariy in those trees that are growing over-rapidly. 
It the heading- in is very severe, however. It may 
amount to a heavy pruning, and In that ease It may 
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never headed-ln, provided they are otherwise well 

Eruned and well cared tor. Whether one shall head-ta 
is fruit trees or not, Is a personal question. It the 
trees are growing too rapidly. It Is well to head them In 
In order to ehect their ambition. This Is particularly 
necessary when trees are growing on heavy or very 



■et the plant Into wood-bearing rather than Into fmit- 
bearlng. It Is not to be supposed, however, that head- 
ing-in Is necessarily to be advised In order to make 
trees bear. Tbey may bear Just as welt if tbey are 



fertile soli and tend to overgrow. In such case, cut- 
ting off the strongest leaders and leaving the weaker 
ones may Induce greater fniitfulDeas. When trees are 
planted too close together, it may also be necessary in 
order to prevent tlie plantation from becoming too 
thick. Some people lilie a low-besdeil and rounded 
top; this Is a question of personal ideals. If the or- 
cbardlst desires such form, It is necessary to bead-in 
the tree. It should be remembered that the more a tree 
Is headed-ln the thicker It tends to become in the crown 
and the more Inside pruning is necessary. Whenever 
thera is danger of fruit rot, as In plums and early 
peaches, it Is a question whether the thick form of top 

(S) Pinching-ln the annual growths In early summer 
tends to augment the development of fruit-buds, al- 
though these buds may not be developed the very year 
In which the plnchiiig-in la done. This is a special prac- 
tice, however, which can be employed only on email 
areas and with particular trees. It is essentially a 
garden practice and not an orchard practice. In the 
orchard, one must depend for fruitfulness apon the 
geneivl good care of the plantation, and in this care 
pruning Is one nf the essential factors. 

(9) Pruning fruit trees usually resolves Itself Into a 
thorough and syateraallc thinning out ot the weak, Im- 
perfect and interfering branches. Thereby, the energy 
of the plant Is saved and is deflected Co those parts 
that are capable of bearing a useful product. The SUD 
and air are admitted. The tree becomes manageable 
for spraying and for picking. All the fruits have an 
opportuDity to develop. How much or how little to thin 
is wholly a local question. In humid climates, mnch 
thinning may be necessary. In dry, hot climatea, as on 
the Plains, bnt little thinning la allowable, else the 
branches may ann-acald. Pigs. 1967 and 1968 illustrate 
two pruning Ideals. Consult, also, the pictures In the 
various fruit articles In this work. 

(10) Scraping the rough bark from old trunks maybe 
s desirable practice, since It destroys the breeding 
places of Insects and tungl. Trees that have been con- 
tinuously thrlflv, however— that have received uni- 
formly good tillage, fertlllilng. pruning, spraying— 
rarely need to be scraped, a,s the bark remains rela- 
tively smooth and Arm. Only the loose outer bark should 
lie removed. On ornamental treea. the bark Is apart of 
the characteristic beauty, and It should not be scraped. 
Although not a pruning question, this Is closely asso- 
ciated with pruning practices. 

Pr<inlng Ornamtnlal Plo aft.- Ornamental trees and 
shrubs are pruned for three purpoaea: |1) to enable 
Ihem to produce greater quantity of bloom; (2| to make 
them take some desired form; (:<) to remove unusual or 
straggling growths. 

The pninlng of ornamental trees and shrubs for the 
production of flowers Is controlled largely by the 
flower-bearing habit ot the plant. Most early- blooming 
plants develop their flower buds the year before. Heavy 
pruning, therefore, particularly headlng-ln, when the 
plants are dormant, cuts " "' " " """^ "* ""* 
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best resnlta will b« leeured, since ths new grrowtba wilt 
then develop fiower-buclg (or ihe year tollowlDg. It may 
be adTltable, however, Co prune such plants in win- 
ter for the purpose of thinning them, thereby allowing 
the flower-bads wbleh remain to producB larger bloom. 
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In tbe methods of trolnlnt; and pmning In each of these 
three classes, and the methods are Huch as can scanwlj 
be well elucidated In writing. The Old World literature 
is replete with instmetions. Id recent American liler»- 
lure, the fullest account is to be found in "The Prunlug- 
Book." In order that trees maybe well trained on walls, 
espaliers and cordons, It ia necessary that the training 
be begun la the nurBery. The Old World narseries 
grow plants which ore trained for various uses, but the 
American nuraeries do not. If, therefore, tbe Amerieui 
la to train trees In any of these formal shapes, he sbould 
secure specimeoB that are not more than one year from 
the bull or graft, and befcin the training himself. Tbe 
iilustrations |Plgs. 191)9-71) suggest some of the special 
methods of training fruit trees. 

Wlitti to Prunt. — lt will be gleaned from the above 
Teroorka that the time of pruning depends on moiiy 
olrcnm stances, and chiefly on the result which li is de- 
sired to reach. So faros the healingof the wound Is con- 
cerned. It Is usually best to prune when the vegetative 
activities begin In spring so that the wound Is quickly 
covered or "headed." For the purpose of checking growth 
and producing other 
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and early spring, whan labor can Ije had and before Ihe 
rush of spring work comes on. The colder and drier the 
winter climaie, the later the pruning should be delayed. 
The wound made by severing a branch heals by nieana 
of a callus which forms from the growing tissue between 
the bark and wood. Fig. 1973. This tissue rolls over 
the wound, finally joining in the center and completely 
covering the old wood. The old wood Itself takes no 

Eart In the healing process; in fact. It dies. When the 
eallng Is complete, the old wood Is merely covered and 
S reserved from external injury and Infection, much as 
rult In a Jar Is preserved by being protected with a 
cover. There is no dressing that will hasten the beol- 
Ing process except as It keeps the wood from decay. In 
other words, the whole object of dressing a wound Is to 
protect It. The dressing prevents bacteria and fungi 
from securing a foothold and thereby prevents the rut. 
Wounds that are exposed for some years nearly always 
become unsound at the center because of the intrusioa 
of Ibeso orgBOlsnts, and even if Che wounds should sub- 
sequently heal over, the Infection may still extend down 
the heart of tbe tree and finally cause its death. Tbe 
best covering (or a wound Is one that protects it best 
from microbes and fungi and which persiits tbe long- 
est. Ordinarily, good white lead psJnt, applied heavily 
and renewed occasionally, la the best protection. Graft- 
ing wax may afford a good protection, if it Is applied 
hot BO that It soaks Into the tissue. If it Is merely 
spread over tbe surface, it soon blisters and becomes 
loose and affords relatively little protection. 
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ThB npidlty with which woondR heti dependg lery 
1>ri[el7 on (heir poalcloD oa the tree and the wa; In 
which the; U« made. Woiuids along the main 
brancbea, which are the Jeadlag avenues tor distribu- 
tion o( (ood, heal more speedily than those on the 
weaker side branches. The closer the wound sits to the 
branch, the more quickly 
will It heal. Fig. 1973. 1( a 
stub la left sever&l Inches 
long (Fig. 1975), it seldom 
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therefore, where they make great display, but their short 
season of bloom and the very ordinary foliage of moat 
of them baTS limited the planting of the ornamental 
kinds. Some of the ornamental gpenies are not grown 
on their own stocks, but are worked on stocks that can 
be grown easily and cheaply and of which seeds can be 
obtained In abundance. The commonest slocks for the 
ornamental kinds are the plum [P. domtilicn), peach 
and sweet cherry. On the plum are grown the dwarf 
almonds and the double- flowering and fancy-foliage 
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a limb should be cut at right angles to the direction of 
the limb itxelt and beyond the bulge at ils barie. It is a 
better plan, howevpr, to make the wound parallel tothe 
direction of the brunch or trunk that remains, and close 
lo it. This wound may have a somewhat larger super- 
fleial area, but it is much nearer the source of the heal- 
ing food supply and therefore becomes covered more 
quickly. L. H. B. 

FB0HIIS (anclfent Latin name of plum). Roiicra. 
Plum. Cherbt, Peach, Apbicot, Almond, etc. About 
75 npecies of pink-flowered or white-flowered shrubs and 
Nmall trees of wide distribution, but mont abundant In 
Ibe north temperate tone. Lvs. alternate, simple, ueh- 
ally serrate: lis. mostly In spring, eometlmes precKding 
tha leaven, either solitary or la clusters, perfect, the 
pistil single, tbe stamens numerous and perlgynoua, the 
petal* and calyi-lobea S; fr. a dnipe, UHUolly 1-eeeded 
bytheabortlonotoneof the two ovules. Fig. I»76. The 
genus as here outlined Includes several well-marked 
groups, some of which are regarded as distinct genera 
by many authors. In their extreme or typical forms, 
these subgenera are very distinct, but there are so many 
Inlergradlent forms that it seems unwise lo keep them 
distinct as genera. The tendency of plant-breeding is 
to still further obliterate the differences by means of 
hybridliaiion. At best, the genus Is polymorphous. 
biit the general experience Is that confusion Is increased 
rather than decreased by the effort to make two or more 
genera from it. Alany of the forms that appear to 1>e 
lery distinct in their extremes, connect by insensible 
gradations in Intermediate ranges. The dominanl East 
American species, for example, shade off into marked 
formt In the West and Southwest {see Waugh, 12th Rep. 
Vt. Exp. Sta., p. 231-239). 

Hnrticulturaily, I'mnns Is one of the most Important of 
all genera. It includes the Hione- fruits,— peaches, plums, 
cherries, apricots, almonds. It is also prolific of orna- 
mental subjects, as double -flowered, vaHe gated -leaveii, 
colored -leaved and weeping forms. Host of the culti- 
vated species are hardy in ihe latitude of PbllailclphiB 
and many are har<ly In Ontario. Ail are of easy culture. 
Nearly all the species are spring- flowering. Only P. 
aciria, amongst the cultivated kinds, blooms as late as 
midsummer. They are very useful for spring gardens. 



Irreparably diiaaaed. 



plnma. The myrobalon plum [P. eeraiireTti\ is some- 
times used for the same purpose. Peach stocks may be 
used for the same species, as a rule; and they are also 
employed, particularly In the South, tor many fmlt. 
beulng plums. The sweet cherry (P. ^t'ium) Is a good 
stock for the various kinds of double-flowered, weeping 
and fancy-leaved cherries. It Is an Important point In 
the growing of these grafted Prunuses to remove all 
sprouts from the stock as soon as they appear. This is 
particularly, true of Ihe dwarf almonds, since the stocks 
■re usually stronger- growing species and lend to sucker 
from the root. It is a question whether It would not be 
better to propagate these dwarf species from layers or 
cuttings in esse seedlings of Ihelr own species cannot 
be had. Own-roolud plants can be secured by root- 
grafting with a long dun (see Fig. 943. Vol. I). 

In North America there has been a most remarkable 
contemporaneous evolution of truil-bearing plums from 
the native species. Several hundred orchard varieties 
have been described, and the trees are grown commer- 
cially over a wide range of country lo the South, In the 
Mississippi valley and on the Plains. -In regions In 
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IKDXX TO THK LATIN NAMES. 

ocMto, 28. fruticosa, 18. panieulata, 25. 

acutlfolia, 6. Galatensis, 7. peduneulata, 39. 

Alberti, 31. Georglca, 37. pendola. 18, 24, 27. 

Allegheniensis, 11. glandulosa, 13. 29. 

Americana, 10. gracilis. 13. Pennsylvanlca, 21. 

Amygdalna, 41. Gravesli. 13. Perslca, 42. 

angustifolia, 14, 27, Qrayana, 31 abd persicieflora, 28. 

32, 33. suppl. list. Petzoldi, 39. 

argerUean 40. Hattan, 8. PisMardi, 5. 

Anneiiiaca, 1, 2, 3. heterophplla^ 27. Planteriensis, 5. 

ascendens, 24. hortensis, 25. platycarpa, 42. 

aspUnifolia, 27, 29. hortulana, 15. Pseudo-Cerasus, 23. 

atroparpnrea, 5. llicifolla, 35. Puddom, 25, 20. 

aucubcefoliat 31. Incana, 36. pumiU, 16. 

aurea, 31. injacunda, 12. pumila. Hort., 18,38. 

atutera, 28. insUitia, 7. pyramidalis, 27. 

Avium, 27. Integrifolia, 35. ranuncuiiflora, 28. 

Bertini, 33. Italica, 7. refleza, 18. 

Besseyi. 16. Itosakura, 24. regalis, 27. 

Bigarella, 27. Japonioa. 33, 38. JChexii, 28. 

Brlgantiaea, 1. Japoniea, Hort., 8, rivularis, 15. 

camellinflora, 42. 18. 24, 25. rosea, 24. 

camellisefolia, 33. Jaliana, 27. rotundifolia, 33. 

campestris, 37. Kelloggii, 0. salicifoiia, 27, 29, 30. 

OapoUin, 29. laavis, 42. Schipkaensis, 33. 

Oaproniana, 25, 28. LanneHanat 25. semperfloreus, 23. 

Oapuli, 29. latifolia, 33. aerotina, 29. 

Caroliniana, 34. Laorocerasus, 33. serrcUifolia, 25. 

Oatihagena, 29. Lindleyi, 39. serrukUa, 25. 

cartilaginea, 29. Lusitanica, 32. Sibirica, 2. 

Caueaaica, 33. maorocarpAt 4^- Sibiriea, Hort., 18. 

cerasifera, 5. inaerophyUa, 27. Sieboldi, 25. 

Cerasus, 28. Mahaleb. 20. Simonii, 44. 

Cereola, 7. maliformis, 7. Sinensis, 38. 

ChamceeerastUt 18. maritima, 13. spinosa, 6. 

Chicasa, 14. marmorata, 31. sabcordata, 9. 

Cochinchineiisi8,37. microphylla, 33. »MbhirUlla,2A. 

Colchlca, 33. Mineri, 15. Syriaea, 7. 

communis, 7, 41. mollis, 10. Texana, 10. 

commutata, 31. Mume, 4. toroentosa, 19. 

eaneata, 10. Myrobalana, 6. triflora, 8. 

Damascena, 7. myrtifolia, 32. triloba, 39. 

dasycarpa, 3. nana. 30, 37. tmibellata, 12. 

Davidiana, 43. nectarina, 42. Utahensis, 17. 

Decnmana. 27. nicotianmfolia^ 27. variegata, 18, 28, 29. 

demissa. 30. nigra, 10. virgata, 39. 

dlvarirata, 5. occidentalis, 35. Virginiana, 30. 

domestira, 5, 7. oeconomiea. 7. vulgaris. 28, 42. 

donarium, 25. orientalis, 40. Watereri, 25. 

Dnraeina, 27. orthosepala, 15. Watsoni, 14. 

emarginata, 22. Padus, 31. Waylandi, 15. 

Focke (Engler & Prantl, Pflanzenfamilien) makes 7 
subgenera in Pronus, 5 of which may be admitted here: 
A. Lv8. convolute in the bud (i. e., rolled 
up, showing well as the Ivs, begin to 
emerge from the bud): ovary usually 
furrowed lengthwise. There are ex- 
ceptions in some of the American 
native plums (Nos. 10, 11, 14, 15) in 
which the Ivs. are conduplicale in 
vernation: these spoeies and their 
allies are intermediate between the 

true plums and the cherries 

I. Prunophora (Nos. 1-15) 
AA. Lvs, folded or eonduplicate (trough- 
shaped, folded lengthwise along the 
midrib) in the bud, 
B. Fruit very juicy, glabrous or only 
very slightly hairy: stone smooth 
or roughish. 

c. Fls, in fascicles or cymes 

11. Cerasus (Nos. 10-28) 

cc. Fls, in racemes III. Padus (Nos. 29-35) 

BB. Fruit normally soft-hairy (except in 
4ii var.): stone or pit often fur 
rowed and pitted. 
0. Flower-cup (usually called calyx- 
tube) tubular 

IV. Cham^-amyodalfs (Nos. 36-37) 
CO. Flower - cup short and wide - 

spreading V. Amygdalus (Nos. 38-44) 

For horticultural purposes, these five main groups may 
be illustrated as follows: 

1. Plums and apricots I. Prunophora 

2. Common or fascicled cherries .11, ("erasus 

3. Racemose cherries III. Padus. 

4. Dtvarf almonds IV. Chamaamtodalus 

5. Almonds and peaches V. Amygdalus 



SUBQENCS I. Pbunophoba. Apricots and Plnms. 

Fruit sulcate, glabrous and usually glaucous (except 
in the apricots), the stone compressed and usually 
longer than broad and smooth or nearly so: fls. solitary 
or in umbel-like cymes, mostly appearing before the Ivs. 
or with them: Ivs. mostly convolute in vernation, (gen- 
erally ovate or lance -ovate. 

A. Apricots,— ^^« fls. solitary or in t*s, before the Irs. 
and the fr. velvety (at least until ripe): stone 
usually auleate on the margin: peduncle separat- 
ing from the mature fruit, 

1. Armenlaea, Linn. (Armenlaca vulgaris , Lam.). 
Common Apbioot. Figs, 113-117. Small round-topped 
tree with reddish bark much like that of the peach tree: 
Ivs. ovate to round-ovate, sometimes slightly cordate at 
the base, abruptly short - pointed, glabrous (at least 
above), closely serrate, the stalks stout and gland-bear- 
ing: fls. pinkish, solitary and sessile or very nearly so, 
appearing from lateral buds of last year's growth 
(sometimes on short year-old spurs) before the Ivs. : fr. 
variable, nearly smooth when ripe, short-stalked like a 
peach, usually somewhat flattened, mostly yellow and 
overlaid more or less with red, the stone flat and smooth, 
ridged or sulcate on one edge. Said by Focke to be 
native of Turkestan and Mongolia; by some regarded 
as Chinese. It early reached Europe, where it was once 
supposed to be native of Armenia, whence the name 
Armeniaca, The Russian Apricot is a hardy race of 
this species. See Apricot and Figs. 113-117 in Vol. I. 
The smooth-fruited Apricot. P, BriganHaca^ Vill., is 
regarded by Dippel as a form of this species, var. 
Briflrantiaea, Dipp. Shrub or small tree, with smaller 
Ivs. and smaller smooth subacid fruit. Probably a cul- 
tural variety. Run wild in southern France and Pied- 
mont. 

2. Sibirica, Linn. (P. 
Armenlaca, var. Sibir- 
ica, K. Koch). Siber- 
ian Apbioot. Fig. 1977. 
Bush or small tree : Ivs. 
ovate to narrow-ovate, 
long pointed, strongly .^ 
and often incisely 
toothed: fls. white pr 
pink, appe#*ing early 
in the seasqn and usu- 
ally in grean>z'of usion : 
fr. globular, rarely 
more than M in. in 
diam., yellow with a 
reddish cheek, scarcely 
fleshy, practically inedible. Mongolia, Dahuria. L.B.C. 
17:1627.— Sometimes planted as an ornamental bush. 

3. dssyo&rpa, Ehrh. (P. Armeniaca, var. dasyedrpa, 
K.Koch). Purple or Black Apricot. Small tree, of 
the stature of the common Apricot: Ivs. smaller and 
narrower, mostly elliptic-ovate, finely and closely ser- 
rate, thin, dull green, the stalks slender and nearly or 
quite glandless: fls. large and long-stalked, showy: fr. 
globular and plum-like on a distinct stem, pubescent at 
maturity, dark purple, the flesh soft and sourish ; stone 
fuzzy. Probably native to Manchuria. B.R. 15: 1243. 
L.B.C. 13:1250. — Sometimes planted, mostly as an orna- 
mental tree, for the fruit has little value compared to 
that of the common Apricot. Hardy in the North. Has 
every appearance of being a distinct species. 

4. Mtoie, Sieb. & Zucc. Japaitese Apricot. Fig. 1978. 
Tree of the dimensions of the common Apricot, but the 
bark greenish or gray and the foliage duller in color: 
Ivs. relatively small, narrow-ovate to nearly round-ovate, 
long-pointed, finely and sharply serrate, more or less 
scabrous, lighter colored beneath, the petioles mostly 
gland-bearing: fls. sessile or nearly so, fragrant: fr. 
mostly smaller than that of P. Armeniaca, yellow or 
greenish, the dry flesh adhering to the pitted stone. 
Japan, where it is much grown for its flowers. Gn. 
50:1081. R.H. 1885:564. -Planted to some extent in the 
South, particularly in the form known as Bungo or 
Bongoume Apricot or plum, but of minor value. When 
top-worked on plum, it withstands the winters of cen- 




1977. Prunua Sibirica (X >-). 
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tnd New York, bnt will not bear. The Apricot enlt. >9 
ChinoHO or SheoBe ia &lao of thia species. Muiy double- 
fld. forms Id Jap&n. 



19n. Pniniu Huma (X H)- 

ta.—lht n*. mottly in cymti, jn moit ipeciti 
pealing with Ike Ivi. in the North (before the 
. in the South), and the fr. emooth and glau- 



B. Kur.-Aiian PIkihi.' Ivt. retatirely broad, usually 
prominrntly rtlieHlalrd and more or lees piibeicrni 
(at leaet baneatki, the young ticigt noetly pu- 

C. FloKtr-llemt glabrous. 
S. oamltntt, Ehrh. iP. domistica, vu-. Myrobalan, 
Linn. P. Myrobaldna, Lolael.l. Myrobalan i^UH. 
Chibrt Pll'u. Slender tviigKj grower, often thorny, 
the twigs UJiQally hood becomlii^ Klubrous: Ivb. rather 
small md thin, rather light green, l>ecoming newly or 
quite glabrous, shurt -orate and abort -pointed, floely ser- 
rate: Hii. rather small, white or blush, slender-stalked: 
fr, amall (uaualiy I In. or lean in diam.l, globular and 
eherrj-llke, depresJied abont the stem, yellow or red, 
the fleoh soft, juicy and sweet- flavored. Probably na- 
tive (o the Caucaaus and southweateni Asia. B.M. 5934. 
(In. 33, p. 2J-i. J.H- III. 2S;26T.-Tbe Myrobalan Plum 
Is extensively lined in this country as a stock on which 
to bud the domesticB Plums, the ncedllnifs being im- 
ported in great quantities from Europe. It Is a emaller 
tree than P. domretica, with much more slender growth, 
smDother twigs and leaves, smaller and mostly earlier 
flowers and smaller, softer tnilt with a depression 
about the stem. It lenda to dwarf the domestica 
Plums, but its influence in thia direction is not suf- 
flrlent to discourage its use as a stock. Its advantages 
as a stock are its eheapness, the ease with whicb all do- 
mestica varieties "take" on it. and the readiness with 
wbieb it can be grown 
in the nursery row. It Is 
not used to any extent 
.slocks for other Plu 



Thera are also forms with rellow- and white -variegated 
leaves, and a weeping form (var. pendula). A form 
with narrow willow-like Ivs. (var. acutifdlia) is also 
advertised, A form with twisted or contorted foUase is 
Shown In U.U. 189o, p. 201. 

Var. atmporpftrMi, Dipp. (P. Piiidrdi, Hort. P. ee- 
raailera.vax. ^anilnli, Bailey). A handsome form with 
purple IvB. and dark wine-red fruits. — Introduced into 
France by Pisaard, gardener to the Shah of Peraia, and 
tirst fully described In Revue Horticole In 1881. It Is a 
cultural form of P. eerasifera. It is one of the best of 
all small purple-leaved trees, holding much of Its color 
' '' I American summers. It seems to^ be hardy where- 
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secured on the strong growths; therefore it li 
bead back the tree frequently. B.B. IHSI:190; I8S1^396. 
(l.C.lll. 1:416, On, 32:613; 55, p. ai4. J.H. Ill, 28:287. 
G.H. 31:190-1. 

Var. dlvarlsiU (P. dirarieila. Ledeb.). Branching 
from the base, tbe branches wide-apreadlng and some 
of them nearly or quite prostrate: Iva. broader towards 
(he base: fr. not depressed about the stem, yellow. 
Macedonia to N. Persia. B.M. 6ol9. 

6. ipinAu, Linn. Blacethorn. Fig. I9T9. Low and 
spreading, making a very thick thorny top, the younft 
growths distinctly pubescent: ivs. amall, oblong-obO' 
vate or elllptic-ovBte, very numerous on the branches, 
nearly or quite obtuse, very finely and closely serrate: 
fls. white, small, tiome singly or in pairs (or sometimes 
in .^'s| and often on the thorns: fr. little larger than a 
very large pea, very deep glaucous -blue, usually per- 
sisting until winter, scarcely edible. Middle and south- 
ern Europe and N. Africa to K. Pemla and Siberia. 
— Sometimes planted in this country, chiefly in the 
doublB-ad. form (Gn. 59, p. 76). It is an exc^ent bush 
or small tree for prot^^tinR the borders and comera of 
drives and walks. The short, stiff, thorny branches 
make a good barrier. Perfectly hardy where tbe Plum 
can be grown. It is not imposaible that this species is 
the original of the domestica Plum. The little fruits are 
usually astringent, but tbere Is a sweet-fmlted form. 



, Floieer-Mlemi usually m 



a or less hairy. 



T. dom**tiO«, Linn. {-P. commitnii, Hnds.). COMMON 
Oabdek Pluu. Figs. 1S51-05. Plate XXX. Strong- 
growing amall tree with pubescent twigs: Ivs. large and 
thick, dull green, much reticulated, pubescent beneath, 
ovate or obovate, coarsely and irregularly serrate: fls. 
white, large, UBually in clu"ters; fr. various, but Arm 
in texture and usually not depressed about the stem; 
stone large, slightly rough or pitted. — Native country 
unknown, and very likely derived from P. spinoia. If 
it exists in a truly wild state, it is lo be sought In the 
Caucasus and trana -Caucasus regions, It Is run wild in 
many pnrts of tbe world. Focke says that P. domettica 
is unknown in an originally wild state, and that tbe 
typical form of the speoles Is the prune (Zwetsche), P. 
aconomiea, Borkb. There are various forma of P. do- 
mestica grown for ornament, 
as double-flowered, yellow- 
leaved and variegated-lvd. 
; plant It is widely 



than the do 



itlci 
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Sponi ..... ..___ _._ 

Ki.raelimes found about 
old nursery grounds, and 
it occasionally appears 
In orchards when the top 
of a Plum tree dies and 
sprouts arise from the 

few varieties propagated for the early Juicy fruits, but 
they are little known. It makes a good ornamental tree. 
The Harianna, much used for stocks of many kinds of 
Plums in the S. land growing fi;om cuttings), is per- 
haps a hybrid of this npecies with P. horlulana or P. 
aiigHtti folia. There are several cultivated forms of 
P. rrraiifera, one of the best being tbe plant known as 
P. Planterfinsis, Hort., with full double wtile and red lis. 



Bot. Oai. 20, pp. 417-427 {Dec., 1898), and 27, pp.47»-481. 
Tar. BaniBMtiu, Linn.fP. imitUia, Linn. P. Ifdliea, 
Borkh.). DaUhoh. Pig. 1H.t6. A form with small foli- 
age and small Arm fruits borne mostly In rlustera.— 
Damson la a general name for small-fniled and small- 
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lesTed torma ol the Plum. Wbea the Plum ruDB wild 
It naiullv reverts to this (orm. Some ot the Uunsoni 
(m the French, {Shropshire, FarlclKb) mre commerciBl 
orch&rd T&rietles, being used tor culiokry purposeB. 
There Is muohdifrerenceof oplDiou ta to the systematlo 
position of the Plum deslgnkted b; Llnnaas as P. I'n- 
tiiitia, but It is clear that it la lalenuediate between 
P. doneitiea and P. spiHoaa. It 1b probabi; one stage 
In the reversioQ of the Plum towurda P. tpinota. It 
seems to be indlBtiiifpilBhable from Tar. Damaseiria, 
•nbvn this variety is taken in Its laige Benae. 

Other forms of Flums bave received Latin clasa- 
Dunes, as var. malitArnilt, Linn. |P. Syriaca, DIpp, ), 
laeladlng the Hirabelle (a amall-leaved form with 
small yellow fruit, not unlike the DamBOna) and others; 
var. Gertola, Linn., the Green Gages or Seine Ctaudesj 
var. OAlaUniil*, Aath., the Primes. 
BB. Oritntal Ptutni: Ivt. relatively longer {meitlg 
obioHff-obovatt), not rovghened or pubescent, ofUn 
ehining, the young iicigt glabrom or marly to. 

S. trltUra, Roibg. {P. Jap-miea, Hort., not Thnnb. 
J'.ffrfiion,Tamarl). Japanbbe Plum. Pig, 1980. Plate 
XXX. Strong- growing email tree, with smooth often 
ahlniug reddlah or c In namoD- brown twigs: Its. mostly 
oblong - oboTate, abruptly but pramlnently pointed, 
closely obtuse- serrate, the reins looping near the mar- 
gin, bright often BhiElng green aboTeand dull beneath: 
ds. few from each bud (most commonly about 3j, showy, 
white or very nearly so, a lender- stal k ed ; fr. various, 
mostly large and Arm, yellow or light red fnever blue- 
purple) with pronounced suture end tending to be 
pointed at the apex. H.H. 1B95: 160.— Probably Chinese, 
bnt introduced into this country from Japan (In ISTO), 
end now widely distributed and much grown tor its Fruit. 
Tbe Japanese Plum is hardy. In some ot Its varieties, 
aa far north as Ottawa. It is prized because of its 
great productiveness, long-keeping qualities and beauty 
of its fmit. and its relative Immunity from black-knot. 
As a class, the trait Is of lower quality than the 
domeslica Plums. The sea-ion of the Japanese Plums 



begloB considerably In advance of the domeaticaa and 
holds nearly as late. The greater number of tbe varie- 
ties are clingstones, but there are some freestones 
among them. A race of hybrids with P. Xoriulana wad 
P. anguititolia is now appearing. 






BBB. Amtriean OT native PJumi: Ivi. relaiivelg nomie 
and emooth and tke young gmeth glabroui ( P. 
mbcordata and P. Americana parfial eieep- 

ihadet ot yeltinr niui red, never deep blue- 

0. £r<. noflly broad and thick, pubftrfiit or rougliish 
heneatk, very tharpiy eerralt or (I'rn jaggtd: fr. 
thiek-ekinned, 

9. mtwOTditUi, Benth. Small tree or bush, usually 
only a tew feet high : Ivs. round-ovate, obtuae, broad or 
aubcordate at base, either sharply or obtusely Bfirrale, 
thick, Boft-pubesceiit beneath: fls. white fading to ro^e. 
less than 1 in. across, in clusters of 4 or less and appear- 
ing before the leaves: fr. globular or short-oblong, uku- 
ally dark red, In tbe largest wild forms somewhat over 
1 in. in diam., the flesh subacid and clinging to Ibe Hat 
smooth stoue. High lands and mountains, N. Calif, and 
Oregon. S.S. 4:154. -The fnilt la gathered for domes- 
tie uses, and the tree la sometimea planted about settle- 
ments. It varies much, and tbe greater part ot tbe 
trees do not produce agreeable fruit. In many caaea It 
la only a tree-like buab. Tbe bark In blacklah, and Is 
sometimea pubescent on young shoots. 

Var. KHloggU, Lemmon., Sishon Plcm. Taller and 
more stfnder: bark ash-gray: Ivs. not cordate, orbicu- 
lar or elliplical, nearly glabrous; fr. larger (1 In. or more 
long), ovate, yellow or re<l, the fleah Bott and palatable. 
North enf California. Much recommended by Mr. Slsaon, 
near Mt. Shaata, whose name it bears. This Plnm Is 
now planted In many places In California. It Is superior 
to P. mbcordata itself. The tree rarely eiceeds 15 tl. 
Id height and 4-G In. tn diameter of trunk. 

10. AmBTle4o«,Marsb.(P.TMr}»n,Scheele). Pig. 1981, 
PlHte XXX. Small, twiggy, spronding. usually thorny 
tree with gray branches or gray-brown twigs: Its. olm- 
valc, oblong-oborate or sometimes oblong-ovate, acumi- 
nate, thick I sh, the margins mostly sliarp-seiTBte or some- 
times almost incised, not glossy, strongly reticulated 
beneath and pubescent on the veins: Us. large, white, 
slender-stalked, the calyx-lobes entire and pubescent on 
the Inside, appearing in small clustcra in advance ot 
the Its.: tr. Tarious, but mostly small and bard, the 
skin tough and glaucous and not shining, yellow and 
variously overlaid with red; stone turgid. Woods and 
copses. New Vork to Colorado and Teias. It sometimes 
reachca a height ot 15-20 ft. S.S. 4:150.— In the East, 
the fniitv are usually austere, and often fit for eating^ 



PRDNU8 

bat Id the Weit edlbla-lmited (orniB ue found Id kbnn- 
dance. It is the tnoat prolific source o( cultivated native 
Plum* for the cold North. 

Var. nlgT»,WanKh(i'. tilif™.A"oi). CiHiD* P 

Fig. 1982. LvB. moBtl;r broader, the petioles beai 
glands near the top: fls. l&rger, on slender dar 
pedicels, the ealyx-Iobea glandular- aerrate and 
glabroas on the Inside: fr. roostJ; somewhat 
Oblonsandoran^-red.tbe stooe large and much 
eompresBod. Newfoundland to Assmlbola, and j 
Id New Eoglaod, and probably descending Into 1 
the northern MIsslBHippi valley. S.S. 4:149.- 1 
A more showy tree than P, Ameritatia, bloom- ] 
log earlier, and In Its extreme forms appearlntc 
very distinct, but tbero are all iirades a' 



medlati 



. It hi 



of the best fruit -bearing varletlea, such as the Cli 
Var. mdlll«, Torrey ft Gray. Lvs. and shoots 

Texas. -To this form belong the Wolf and Van I 
Plums. There is also a double-fld. variety. 

t narrow at tanceolale-ovate, a 

»h, Ikin or lAinnftA (t/crpl P. 

*■, tee. 






»llV a 
latl and lAorli 



,allv t 



nlv •■ 



glabroHi arnearts lO Irttrpt 

and P. manfimaj bmtalk at matitrily: Ir. n 

t)tuk-tkinnid. 

11. AllsKlwidtiuli, Port«c. Allkorekt Plum. 
I9H.1. Tree 12-la ft., or oftener a alniKgling bush 
ally not tboray, the young fcrowth reddish and ftlat 
lvs. lance-ovale to elliptlc-obovale, prumlnently a 
Date, sharply flue-serrate, pubescent on the veil 
neath but becoming glabrous with age : ds. small | 
across), white, in clusters of 2-h, appearing wit 
1v8., the calyx mlDutely pubescent, the pe^ls r 
obovate: fr. globular, ^ In. or leas Id diam., 
purple with a heavy bloom, acid In flavor and oflei 
tere. Mts. of Pa. S.S. 4:153. U.F. 3:429, from 
Fig. 1983 1s rvduced.-lna very limited way the s| 
has come Into bolanjc gardens and collections. . 
ornamental subject it has merit, for it hears prof 
of lloweni and fruit. The Plums, or " sloes," are col 
from the wild (or the making of pies and preser 

12. UmbalUta, Ell. Black St.OK ot the South. 
Plum (this name is also applied to forms of P. A 
tana and P, gracilit). Twiggy small tree ( lO-BO ft. ) 
very slender glabrous branchlels: lvs. small (Zln.c 
long), tight green and rather thin, oblong, ol 
ovate, obliing obovate, or sometimes broadly el 
ovate, obtuse or nearly so, closely serrulate, some 
very closely pubescent beneath even af maturity: D«. 
small to medium in site. In few-flowered umbels, appear- 
ing with or Juat before the lvs.: fr. small, globular, 
slender -stalked, from pure yellow to orange-yellow and 
red'blotched. thinly glaucoun, the flesh usually sour 



VM. Pninus AllCBtiCDlcnaU (X '/it. 

and bitter and free from the stone. Near the coast 
from », Car. to Tex. S.S. 4:ir>.'>.-Not Introduced as a 
frull-plant, but sometimes planted for the profusion of 
ita white flowers. The (rult Is not unlike a Cherry In 



shape. The foliage suggests P. cimifera. A SpeelM 
recently described, P. InjuoAnds, Small, from Stons 
HounUin, Qa., and not In the trade, is distiogulsbed 



13. niaTitima,WaDgh. BtacR PLrx. Fig. 1984. De- 



raggllnB 



irles 



withn 



and warty branches and slightly pubescent young 
growth : lvs. oval or obovate-oval. short-acute or nearly 
obtuse, closely serrate, dull green, often somewhat 

8ube»cent btiieath: ds. small, slender-stalked. In few- 
owereil umbtli preceding the Ive.: fr. about S In. In 
dlam., depresi'i'cl-globutar (somewhat flattened at the 
ends), with a Klight cavity about the stem, mostly deep 
dull purple wbi'ti ripe and covered with a heavy bloom, 
the flesh brittle and mostly sweet and Julry and free 
from the small, turgid, cherry-like slooe (which Is 
pointed at both ends), the skin thick, tough and mor« 
or ICHH acrid. .'■Hnds of the seoKhore, New Brunswick to 
Virginia: also at the head otLake Michigan. Ong. 4:257 
(bush In bloom).— The main stems are decumbent, and 
strong shoots aland upright loaheighlof2-fi ft., or some- 
times even 10-12 ft. P. mariHuia Is a handsome plant Id 
cultivation because of the great profusion of lis early 
spring bloom, and the fruits, when produced, are also 
om'amental. As a fruit plant it la known In the variety 
Ba^selt American, whlrh, bovrpver. has never become 
popular becauoe of Its small size. The species Is verv 
variable, and no doubt several botanical varieties could 
be dlstinguisheil. Vel low- fruited forms are known. 

Species related to P. marilima. but not in the trade. 
are P. OriTeiil, Small, Connecticut, with orbicular very 
obtuse and often apiculale lvs. and stone pointed only at 
base. P. gHtOll. Engelm. ft <}ray, Tenn. to Kans. and 
Tex., a shrub not more than 4 or 5 ft. tall, soft -pubescent, 
with small, oval -lanceolate lvs. and very small nearly 
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globose fr.; 7. KlMldnlAw, Torr. A Gi 
buah with very crooked and pubescent 
■mkli, oTKl-obtuse lv9., uid » Bmftll TelreC; fruit. 
ocn. Iivt. Moitly narrote and ptat\-Hit, firm and 
more or IttI ikining, glabrout, tht yoNHjI 
j/rowlhi not pubtscent: fr. thiH-tkinHtd. 

14. uigiutUaiia, Hnrsh. (P. Chhira, HlebftQi t). 
Chickabiw Plum. MOUNTAIN Chkrrv. Fig. 1985. 
Plate XXX. SmBll, bushy . topped twig^ tree, witb 
Blender (fgiag reddish brunches: Ivb. l«nceol«te or ob- 
loDK- lanceolate and condnplicate ( trail fcfa. like), BbiolDg, 
finely and closely aerrate: fr. small and early, cherry- 
like, slender.Btemmed, red or yellow and jel low-dotted, 
BhlnlDg, thinly glaucous, tbe flesh eoft and Juicy and 
cliagiug lo the small, rougb Bloae. Del., south and 
went, being abundant In the sandy thlcketa. S.S. 
*:15S.*-This species has giTen rise to several worthy 
pomological varieties, as Newman and Lone Star. It is 
not hardy in New York. It sometimes reaches a height 4 
of 20-25 ft., but it Is often a small, bushy tree. It Is 
supposed that MIcfaaux had thiit plsnt In mind when he 
made the name P. Chicaia, The speciraena In bis her- 
barium On Partsl are P. horiulatui. hawever; but they 

e marked with ao interrogation point, as If be wei 



bortulana group, var. WtyUiidi (Fig. 1988), la char- 
Kterized by strong growth, straight dark-eolorod twigs, 
broad, heavy, coarsely toothed shining Ira. with 'i-i 
glands on the petioles, late blossoming, and thln-skiniied 
fr. of good Havor. This form Is common in the middle 
South and Texas. It Is represented in cultivation by 
many excellent varieties, aa Wayluid, Golden Beanty, 
Moreman, Heed, GarHeld, Cumberland and others. This 




'eof tl 






a idea 



Var. WttWMll, Waugh (P. Wdlioni, Sarg.). Sand 
Pluu. Pig. 1986. Bush. 3-6 ft. high, with more ilgiag 
twigs than In P. angutti/oUa, more spiny, the Ivs. and 



' thicker and duller 



196S. Lsaf oi Prunua auBiutifolia. Natural 



is apparently the "Pmnus spec. Texas" described and 
figured by Dippel in Laubholikunde, 3, p. 626. Waneh 
has suggested that P. rivulariw, Scheele, is this Way- 
land type of Plums. Two sheets of Lindheimer's speci- 
mens, duplicates of those on which Scheele founded 
the species, are in the Gray Herbarium. They repre- 
sent a small, crabbed .growing buah with small con- 
duplicate IvB. that are hairy beneath, and very small 
Blender -stalked fls. Just preceding the Ivs. It is verv 
doDbtful if they can be hold to represent the Wayland 
Plums, They are rather to be compared with P. orfAn- 
aepala, Eoebne. 

iVunui ortlioiipala, Koehne. from southern Texas 
(G. F. 7, p. 184, Fig. 34) is, according to Sargent, "rather 
closely related to Prunua hartnlana, from which it can 
ilshed by the smaller number of glands on 



the petiol 



, by t] 



eglandul 



bwlggj- shrub 



colored fruit 

growing 4 or 5 ft. high. Lva. oblong- 
coarsely serrate, shining above, pilose beneath: t1». 
white or tinged pink, appearing with tbe opening of the 
leaf-buds: fr. globoi-e, 1 in. in diam.,dark blue or nearly 
block, glaucous, the fiesh yellow and of good qualilv. 
This plant must be further studied before its botanical 
position can be determined. Possll^ it is a geograpbi- 
eal form of tbe Sand Plum or the Hortulona group, al- 
though tbe hairiness of the Its. beneath dlstlngulsli i>. 
Not in the trade. 



II. Cekasus. Cherries. 
Fruit globular or oblong, not sulcate, glabrona and 
usually not glaucous, tbe atone turgid (usually nearly 
globular), and rarely conspicuously longer than broad 
and srooolb: fls. In umbel -like fasclc lea (mostly solitary 
in P. lonenloin), mostly 
with or immediately pre- 
ceding the leaves. 



fls. smaller, the fr. with thicker skin. Dry reglonB of 
Nebraska, Kansas and Oklahoma, and planted by the 
settlers, who prize it for its fruit. G.F. 7:135. 

IS. hortnlkut. Bailey. Wilo Gcmse Pt.uu. Fig. 19ST. 
Mostly taller tree than P. angu'lifii!ia, with straighter 
twigs, not thorny : Iva. plane or flat, cloaely and ob- 
tusely-glandular serrate: fr. globular, glossy and thinly 
glaucous, lemon 'yellow to red, Juicy, the thin flesh 
clinging to the small rough stone. S.S. 4:151. — A 
group of hybrids of P. Amrrieana and P. angatti- 
lolia, but occurring In the wild from Maryland and 
Virginia to Texas. In orchards It is represented by 
many varieties, of which the Wild Goose is the best 
known. One branch of the spec lea -group, var. mnsTi, 



Plant dwarf, uivall}/ 
OHly a bu,h. u-ilh 
no cintral frunilE. 

.6. ptuuilft, Linn. Sanh 



CHERBr. Fig. 1989. De. 
eumbent at the base when 
old.but the young growth 
strictly erect and often 
reaching 5-8 ft. In height. 
the slender, twiggy 
growth reddish and gla- 
brotjs: Ivs. narrowly ob. 



obiua 



s known by It 
■einy below and 
in outline, and 



Ibe margins 
re very closely ser- 
, dull green above 



I^gsdon. Clinton. Forest liose. Another 



T«r. emuIlM {P. euntdla, Raf.). Wg. 1990. Hon toH^gn. Ita e&rly blooming, Its flu. In cluslcn, mnd Its 
•rect from the bkse: Ira. thin, ovel, short-obovate or dwarf habit. This is the form of P. fnilieoia that Is 
spatuiate, stronttW toothed: fls. lu^er. Bo^ and cool chiefly known in this country. A similar pendulous 
woods In the northern states. Not In the trade, so far torm. bat with larger and more crenste-semie Its., Is 
as known'. known u P. re'ltza. Hort. : perhaps  hybrid of P. 

Var. BiMeyl. Wangh [P. B^<»ej((, Balleyl. WraiTOU trntitota t.^A P. BfvtptrtloTtn,. Var. »wl«giU, Hort., 
S*HD Chkbbt. Pigs. 1991. 1992. Known from P. ponf in ""as Its. marked with yellowish white. 
b; Its more prostrate habit, Irs. spreading (more erect aa. PlanJ a Iret or tret-like. 

In P, pumila), broad and thich, usually elliptic, elllptle- 
OTal, or elUptic-lanunlate : atipnles on strong shoots, 

large and green, serrate: fr. nearly or quite twice j,, , , • , „ 

larf-er, on short stalks, usually sweet or at least edible. °- Fioatr-clvtiert ttmpU, utiile or very nearly to. 
-This is the Sand Cherry of tho Plains and the West, n. iw. tomenlott biTualli. 

ranging from Kansas to Manttobs and west to Utah and jg. tonantAM, Thonb. Small tree, or sometimes  

Colorado. The original of the Improved Rocky Moun- tree-like bush, tho young growths pn be scent- to in en - 
tain Cherry, a plant grown for Its large sweet fruit. In tose : branches close-Jointed, causing the Ivs, and fls. to 
Its extreme form this plant looks to be distinct, but It i^ numerous' Its broad-oral to short-oborate short- 
seems to Intergrade Imperceptibly Into P. pumiia. stalked, abruptly 'contracted Into a short point, the 

IT. Utahinill, Dieck. Utaii Hybbid CuEiiBr. Ap- margins inclsely and sometimes uneqaally serrate, dull 
parently a hybrid of P. Walioni and P. pumila. var. and rugOBe above, densely pubescent . tomentoso bo- 
Bttttyi. A small, tree-like bush: Ivs. lance-elllptic to neatb: Hs. small, sessile, usually 1 or 2 at a joint, nlnk- 
oblong-OTBle. short-pointed or nearly hlunt, Unely ser- Ish, appearing just before the Ivs. : fr. light red, globu- 
rate. slightly conduplicate, glossy above and much re- lar, the stse of a very small cherry, sessile or very 
ticnlated beneath : fr. cherry-like, somewhat larger short- stalked, sparsely hairy, said to be eaten In Japan 
thao that of Betiesi (about H or 7^ In. In diam.), of but too imall to be of much Importance for food. N. 
deep mahogany color, with a thin plum-like bloom, a China and Hancburl)^ A.G. 12:77. G.F. G:681.-A 
thin flesh and a relatively large cherry-like stone.— Ap' very irorthy hardy small tree, making a very dense top, 
pears to have been raised about 40 years ago from seed and quite unlike mont other Cherries In appearance. 
o( P. pumila, var. Beiteyi (P. Wationi 
grew near) by J. E. Jobnion, In Nebraska. 
Mr. Johnson subsequently moved to Utah, 
whence the fruit was distributed. It has • 
little value aa a fruit plant, but it Is *n at- 
tractive ornamental subject, both in flower 
and fruit. 

IS. bntlDAM, Pall. |P. Chamae^raiiii, 
Jaeq. P. pimila, Hort, Cfratui Siblrica. 
Uort.). DwARrCHiRBT,orGKOi;NDCmRRV 
of Europe. Spreading bush, 2-4 ft. high, 
with slender glabrous branchlets : Ivs. vary- 
ing from obovate to oblsnceolale and lance- 
olate, the apex acuminate or sometimes al- 
most obtuse, closely sermlste, Ibicklsh, 
shining above, the petiole short: fls, white. 
In nearly or quite sessile umbels : fr, small, 
globnlar, purple-red, very sour. Hijrblands anil mts. ol 
Qerraany, Anstrla-Hungar; and southern Russia. 

Var.ptndnik, Hort. (Priiuui, and C/ratui, Japdniea 
pludttla, Hort.), Is a most ornamental form with droop- 
ing branches, excellent for top -working on standard 
stocks (FHg. 199.'!). This Is sometimes confounded with 
P. lemBirtlorent. but ts distinguished at once by Its 



DD. Lvi. jtahroim 

B. SMapi at lr». roundUh.^n 

ft.-clu>ler> on the end. 


III 


arty .o. 

i» brood at long: 
braneXlttt. 


20. XahUeb, Linn, Mahalib Chbbrt. St. Lrcm 
CHKBRy. Small, slender tree with hard glabrous branch- 
leU: Ivs. light green, round-ovate to orbicular, abruptly 
very short-pointed, often suboordate at base, the roar- 



idCben 



' IX XI- No. le 



red - burked 
25-40 ft. high (Dd 
(ImeHlK't.indli 
trunk: lv». oblong-UD- 



of 



UN. Pruniu puoilla. VI 



Sns closely cidloati-BerTBte; Ss. small. fragnuiC, white. aonie' 
Binall termlDiU 'umbels Id Hu; and June (In New ''"-■"' 
York),^pe«rliig when the tree la in nearly full leaf ; fr. 
very Hmall, dark red, not edible. Middle and soothem 
Europe and the Caucasus. — Ei ten a ively imported (or 
cherry-tree stocks, and aomelimea run wild. 
EI. Shapt of tvi. dittinetly InngeT than firoaif.' n.-etu$- 

ten noitly laltral, 

r. yalive Bird Chtrrin, bearing eery $mall vkUt fit. 

and a profuiion of very imall red fruiU, 

21. PMuuylTftnlttk, Linn. Couuoh Wild BtBD or Fin 

Cherhv. Pie. 19»i. Shallow- rooted tree with slender 

)dhn  



slender- stalked, ap- 
pearing with the Its., 
In 2's or 3's: fr. the 
size at a pea, light 
cherry -red, the fleah 

somewhat p u c k e r y : 
sUtne oblong. Ssody 
and rocky lands, New- 
foundland (0 British 
Columbia, and south in 

the mountain ~ " ,., ^, „. 

rado and N. Carolina. 

S.S. l:I56.-Where the tree grows naturally, It often 
spronts invelerately and becomes a nuliiance. When 
bruised, the wood haB a strong peach-like odor. It is 
an interesting ornamental tree, however. In poor sdIIb, 
it is often lltLle more than a bush. On large trunks 
the bark tends to peel In transverse strips. 

22. •BMrKinAts, Walp. Sometimes 40 ft. high : Its. 
ohIong-ovHie or oblancealate, mostly oLtuae. closely 
serrate, often somewhat pahescent benealh: lis. tinged 
green, appearing with the Ivs. in 6-12 ft. glabrous or 
pubusceni corymbs: fr, larger than that of P. Penniyt- 
ranjcn, almont bliu^k when ripe, the flesh thin and bit- 
ter: stone ovoid. High lands from Montnoa to BriUsh 
Columbia and California. 8.S. 4:157.-Sometimes of- 
fered as an ornamental tree. 

rp. Ezolic Ottrrifi, bearing ahitvii u-hile or pfni Hi. I'a 
riithrr profnif eluilrTi, IJit /rm/j Inrger {trktn 
produced). 

23. ■•mpsrIlAmii, Ehrh. EvBRBLOnuiNa Cherrv. 
Ar.r.-SAINTS' Cherry. Fig. 1905. Small tree or a bush, 
usually top-worked on other stock, with a straggling or 
drooping habit, the slender twigs glabrous r Iva. oval to 
olilong-obovate, sliort -pointed (or acuminate on the 
sIroQg sboots), Irrt'iriilarly dentate, rather hard and 
firm In texture: Us. white, on long, axillary and terminal 
peitunclcs from May till September: fr. like a small 
pie Cherry, but mostly longer- Btnlkcd and smaller, dark 
red.-Probably a eultivated offshoot of the pie or Mo- 
rello Cherry, P. Cerastia. By some Its parent species 
ts thought to be distinct from P. Ctrafit, and is sepa- 
rated as /'.atirfn, Koch. SfcNo.28. K.H. 1877:50. On. 
60, p. 313. Its habit of blooming all summer makes It a 



PRUNUS 

ibject. The leaves reaembla 
'xcept that they are Hmaller. 
n,iiuwn m rmuce » i,fHiiir de la Touiiiaint ("-AJI 
Saints' Cherry"). There Is a form with yellow-Tari»- 
galed Ivs, 

24. ptndula, Haiim. (P. tubMrtilla, Mia., in rart. 
Ciratuipirtiiula.Sieb, C. Itoiakura.Sieh. C.Japinic^ 
and var, rdiea, Hort.). Uobe-hl'd Chbhkt. jAPaiiEsa 
WlEPIMO ROBI-TLOWKBED CreBbt. Pig. 1996- SmiOl 
tree, with drooping crooked branches: Ivs. ovale to ob 
long-ovate, acuminate, very sharp-serrate, usually pubes- 
cent beneath lat least on ihe strong shoote): Qs-^-I tn. 
across, on long minutely puheaeent stalks, in smsU 
clusters from lateral buds before (be Ivs. appear, rose- 
pink, the petals notehed at the tip, the calyi-tube fun- 
nelfomi and red: fr. very small, globular, blaek-ml. 

itrlngent, Japan, R,H. IHTG, p. 328. Gn. 
50:1095. G.F. 1:198: 2:487 (old tree). Qng. 2:269. 
H.D.G. 1890:320-1, Var. uoindens, Makino. Is an np- 
rlght form, B,M, 7508, M.D.G. 1900:319, 320,-One of 
the handsomest of early- flowering trees, producing its 
chaste pink flowers In profusion. I'sually top-worked 
on P. Avium. Hardy In central New York. Miquel's 
name, mbhirlella, Is older than Hsiimowlct's pendula, 
but Mlquel contused two species, and it seems to be de- 
sirable to drop the name, 
oc. FhKtr-eluiteri from lateral •rinf«r-(tii)>. pedun- 

tied a-Kd beari-ng t-S fit., niHi prDmintvt ter- 

raU bract t at the forti. 

25, PMado-CtTmnu, Lindl. [P. Piiddum, Hiq., not 
Boibg,|. jAPatii«i FlOweribo Chehbt. Figa. 1997, 
1998. Strong-growing tree, like a Sweet Cherry: Iva. 

nearly so, the margin deeply sbarp-Berrate or toothed, 
the stipules usually large and serrate on Ihe yonng 
growths: fls, large, pink or blush, appearing with the 
Aral Ivs. or slightly in advance of Ibem, on glabrous or 
hairy pedicels, the peduncle branching; (r. spherical, 
small, very dark red, subacid, somewhat latHngent. 
China, Japan, Manchuria, G,C. III. 7:609; 19:467, BIT. 
Gn. 50, p. 31S; 56:1244 and pp. 5, 8. J.H. III. 34:139. 
G.F, 10:463. A.G. 12:402-3, -The botanical stains at 
the trees cultivated under this name Is not well under- 
stood. It Is by no means certain that all of these plants 



PBONDS 

Bweet i'iherry {PrvHHi AKiMm). FIs. 
wbIM OT bluBh, showy. B.U. 1873:351 
(u CiraMut Lanntiia»a) ; 18T5: 390 
[unoneoasly uC. Juliana vmx.i; 1877; 
390. P.S. 21:2238-9 (M Ceraiui Ca- 
prvniana VMi.). Qn. 62, p. 408. 

.. ICiratuI 



Its. n 



liTply Bl 



Differs in 
I. pubttacent, *nd the 
 TiDtll tall, Iho 



■nd I 



Kot 



B.K. 10:81 
1868:371. 

26. PAddnM, Roibg. A Hlmalkyan 
represenuUve ot P. Pitudo-Ctraiui, 
described by Hooker »■ » Iwge tree 
of brilliant appear&nce in flover, gln- 
broiiB eioept the puberulous young 
shoots, (be rose-red or white flowers 
Holltary, fascicled or nmbelled, tbe 
cslyi-tube narrowly campannlate and 
tbt petals obovate or linear -oblong: 
IvB. ovate-lanceoiale or obloug-laaceo- 
late. caodate-acaminate, sbarply ser- 
rate, glabrous. 3-G-Id. long, tbe lietlole 
with 2-4 glands: fr. oblongor ellipsoid, 
obtuie at both ends, with scanty yel- 
low or reddlsb aeld Besb; stone bony 
and farrowed. Temperate Himalaya, 
3,000-8.000 (t.-The name Is eatalogned 
In Southern Calif., with the statement 
that the ireo "blossoms In November 
and ripens ilg fruit la April." Hooker 
(Fl. Brit. India) places it with species 
having "flowers appearing before the 

BB. Trett groitn for truii (pamologi' 
eat iptcit*t, but knoie» alio in 

27. Avlnin, Linn. Swirr Chirbt. 
Maiiakd. Figs. '426, 428, 431, 1099. 
Tall, robust tree with r«d-brown bark, 
the young trees with a itrong central 
leader and pyramidal growth, tbe old 
seedling trees sometimes becoming 2 
ft. and more in diameter (see Fig. i2S, 
Vol. I) ; Its. Kenerally oblong-ovate and 
gradually taper- pointed, dull and s 



Id< 






3, hanging > 



ing growths: fis. in dense 

with the hairy strongly conduplicate 

large and persistent for a time: fr. 
globular, depressed-globular or heart- 
like, mostly sweet, yellow or red. ms 

Europe and Western Asla.-The par- Onaofthi 

ent species of the many Sweet Cner. la ni 

rles (and also of the May Duke cians), 
and now run wild In many parts of the Bast. The run. 
wild and common seedling forms, with small fruits, are 
known under the general name of Maiiard Cherries. 
Maiiard stocks, mostly Imported, are used as slocks for 
Cherries, although Mabaleb Is more popular with prop- 
agators because Hike tbe Uyrobalan Plum) It Is easier 
and cheaper to grow, mns more uniform and Is capable 
of being budded through a long season. There are 
many ornamental forms of tbe P. Arium, as: var. 
pynusldUli, Hort.. tree making a pyramidal crown ; var. 
ptndnla. Hort., with drooping branches; var. TarisKits, 
Hort., with yellow and dull white markings on the 
foliage; also Tarloua cut-leaved and double-fld. forms. 
To this species are to be referred such garden names 
as P. anguilirolia, atptetiifolia, tieteroplivUa, lalici- 

Var. JnlUna, Hort. (Ctra$ut Jvliina, DC). HaAJtT 
or 6 (AM Chirk I ES. Fruit heart-shaped, with soft flesh, 
as In the varieties Governor Wood, Black Tartarian, 
Black Eagle. These are tbe Ovigmiri and Htaumieri 



WecplDB dwarf chcnv of Europe, mfled on Uorello stock. 
»>t of the srasll onuunentsl species, and knowD andor Hreral names 

of the French. A weeping form Is known as P. Juliana, 
var. rtndula. 

Var. TvgUli, Bailey ( C. rtqaUt. Polt. & Turp.). Dues 
Chebr[E8. DlflTer from the Heart Cherries In having an 
acid flesh (and for that reason often erroneously referred 
to P. Ctraiui). May Duke Is the leading representative. 

Var. Dtmelna, Hort,(C Duradna, DC. C. Bigarilla. 



a.). 



Dist 






Var. Dtemnina, DIpp. (C. 
macrophilla, Polr. P. nicotiat 
very large (sometimeH nearly 1 ft. long), 
heart-shaped. Grown for ornament. 

28. OtrB«ni,Llnn. ((7i'ni>u(i-uf;dHs,MIll. C.Capron- 
idna, DC. P. dcida. Gerln., not K. Koch. P. aHttira, 
Ebrh.) SouB. PlE,orMoRELix>CKEBHT. Flgs.427,42e, 
430. Rather low, round-headed tree with gray bark and 
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no central leader (compare Figs. 42G and 42T, Vol. 1): 
Ivg, ov&te-aboVBl« ornhort-ovBte, aliruptJy Bbun- pointed, 
itiill aDd parchment-like and more or leas glosay above, 
light or graj-grean: S». in small cluBtera from lateral 
budR mOBtl}' Id advance of the Ivi., the scales of the 
fl.-bQd« small: fr, roundish or deprsBsed-globular, red, 
BOft-deshed, acid: stone globular. Native to Asia Mi- 
nor and perhaps to southeastern Europe.— P. CeraMvt 
' '■ "' "' ' old yards. It ascapeB Into 



I and other i 



thickets, as tbe Plum 
The TBrlouB HorelloB b) 
rency, Louis Pbillippe, i 



It s 



, Ib 

dlBtillCl 



ralive 



1M4. Pnu 



a (X^, 



plantitagB. Var. ptndola, Hort., has drooping brancbes 
Var. nriesfcU. Hort., has yellow.markcd Ivs. Var 
mtilaKlnea, Hort. (var. Carlhari>na, Hort., bv error 
P. carlilnglnrn, Lehrn.), )> a hamUame form v'ilh ver 
long, shining Ivs. Var. mqilenilftlia. Hort., has narrow 
deeply toothed Ivs. 



Koehne {P. talicifiUa, HBE. P. 
Cdpuli,CtT. Ciraiui Cdpollin,t>C.). CutJUN. Ltb. 
narrower (uanally Darrowly lanceolate), smooth and 
shining, asually more leathery. Western Tex., Aria., 
NewMei.,Uei. and south. R.H. ISSS, p. 13Ti 1693:196. 



the Hontmo- 
bera.' There are at least 
iG pomologleal Cherries— 
those with uncolored juice (Amarelles, the Prunm atida 
ot some), and those with colored Juice 'Horelloi or 
Orlottes). To tbe former group belong the Monlmorency, 
Early Bichmond, and several early varieties. The 
Prunui acida of Karl Koch iCtratu* aeida, Dumort.) 
is a bosh-like plant with slander pendulous braoches 
and amaller Ivs., the petioles usually gland-bearing (lesx 
so in P. Ciraitii).tbe fruit dark rod and sour, the atone 
ovoid; of thIsplantP. «empErrfiin!iiii(No.23)isaform. 
It is generally considered, however, tbat this P. atida, 



Ceratut. Even if it is 

P.ttcida of Ehrhart: P. lemprrtlOTeni , Ehrh,, therefore, 
must hold as the speciea-name. Ornamental forma of 
P. Ctmut are: Var. nuiimoaliQAra, Hort. iC. Sh^iH. 
Hort.). Pis. lull double, white, P. 8. 17:1806. Var. 
pentoalUTa, Hort. Pis. full, double, light rose or pink. 
Var. Tmi1«cftt«, Hort. Ltb. variegated with yellow and 
dull whliB. 

ScBOENDB III. Padub (Including Zritiirorcmiut), 

Fnilt small and globular, rarely used for ealing; fls. 

wbit«, small. In distinct racemes, not preceding the Ivs., 

or arising from the axils of persistent Ivs. of the year 

A. PadHt praptr: Iv*. deeiditom; fli. on leafy tiooli 

B. Calyz-hbeiptmUlint al Ihebatf of lit (r.; Hi. ap- 
pearing rilatiirly lalt iu Ute <ea»o».- largt treti. 
29. Mrttlll*, Ehrh. Wild Buck Chibbt. Strong, 
straight tree, reaching 100 ft., with very dark brown 
bitter- a romatlo bark: Ivs. oblong, lance-oblong or ob- 
long-ovate, tapering to a point, thicklgb and Arm, shin- 
ing above, with many small incurved callous teeui: fls. 
In long, loose racemea, appearing when the Ivs. are 
nearly full grown: fr. size of a pea, purple-black, bit- 
terish, ripening in late summer and September. Oen- 
erally distributed from Nova Scotia to Dakota, south to 
Fla. and Texas. S.S. 1:159.-A valuable timber tree, 
furnishing lumber for cabinet work and hooae finish- 
ings; alno a fine lawn tree. It is much Dsed In forestry 



lURh 



BB. Calyx-label nol peniittnt on a* fr..- 
small trtet. 

30. Virglnlfcnk, Linn. Chokb Csbkbt. 
Bush or sometimes a small tree 30 tt. tall, 
speckled bark and a strong odor when bruised: I' 
thin, oval-oblong or obovate, abruptly pointed, very 
sharply serrate, with spreading or at least 4iot iDcurvcd 
teeth; fls. in short, dense racemes in spring with the 
Its.: fr, slie of pea. In summer, red or amber-colored 
(the latter var. leucoedrpa, Wats,), puckery : stone 
smooth. Generally distributed over northern North 
America to the Arctic circle and occurring In tbe moun- 
tains of Mei. S,S, 4:15S.-Mowand then a large- fruited 
variety la found, flt for eating. Sometimes planted for 
ornament. There is aweeplngform, var. pfiiaBla,Uort.; 
a dwarf form, var, nina, Hort. ; a natrow-lvd. form. var. 
■■lioUAlla, Hort. The fruit is usually unfit for eating, 
but forms are known with edible fmit. 

Var, demfiw, Torr, (P. demUia, Walp,). Ltb, more 
rounded or even aubcordate, somewhat pubescent, 
thicker: fr. dark red or purple, black, large and edible. 
Nebraska and Dakota, west and south, — Considered by 
Beasey (Nebr. Hort. 1895. p. 161) to be worthy of Im- 
provement as a fruit plant. He thinks it more nearly 
related to P. terolina than to P. Virgiiiiatia. 

3t. FidDl, Linn, Ettropeak Bibd Cbbbb7. Verylike 
P, Virginiana, but bas larger fla, on longer pedicels, in 
longer and looser often drooping somewhat leafy ra- 
-- --   ^  >ngh. Eu. 






: fls. appearing a wee. 



. Go. 5 



n. 92. — Common 



I cull, Ln m 



i.p.ffi 

, Hort,, drooping; 
■veral forma, as aurca, aucubatolia, 'mar^ 
irWi. Var, aotniDDtita, Dlpp. (P. Brayiiia, 
tlnxim.) Is noteworthy because It la one of 
ot all trees to leaf out In spring. G.P. 



PRUNUS 



1:395. There is B double-ad. form. Variable In ita foli- 
age. Mskeg a shapely tree 10^0 ft. tall. 
AA. LtmroteTOtui; Ivi. ptriittent (evtrgretn) : fit. in 
tprii%a in tlie aiila of the tvt. of lk« prtiHoui 
gear.-Laurelt. 

B. Baeemii iongtr than the 2v(. 

32. LnsltiiilM, LlDD. PoBmaAi. Ladbil. Tree, 20 

ft. tall, bat umuall; grown an a tub plaot and compara- 



1994. PruniM pendula. tba roH-bud cbwry (X H)- No. S4. 

hie to LanrMM nobilii : We. thick and leathery, ovale- 
lanceolaCe to loDR-lanceolatd, sharp-nemte : Ba. white, in 
nwemea that exceed the Ivh., appearing in late spring 
or early Buramer: fr. round-ovsl, iitsrly black, small. 
Spain ud PartugBl and Canariea-~[t la a gmall tree in 
i)!i native places, but LecomuH  bunh farther north. It 
U soraetimea planted in the open ground in our southern 
■tates, but In nortbem pane It iK a tub plant. There 
in. a form with variegated Ivs., another (vsr. Mtfiu- 
tlUlla. Hort.l with narrow Ivs., and nnolher (var. 
mrrtUAlU, Hort.) with small ivg. and compact bablt. 
BB. Saermei not longer than the Ivi, 
C. Catux-tobei toothed or nndalate, 
XI. LcQnMtrant, Linn. Chebbt lMrRii„ Eholibh 
Laubil. Bui.b or small tree (reaching 10 ft.) with hand- 
some evergreen foliage: ' 



with 2U glands at the ' 

the calj-i-lobes 3-toothed 
Ish. Southeaslsra EuTofx 
One of the most popular broad- 
It is ah 



oblong-elliptic 



obli 



itfid in thp southern s 



ratloi 
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forms are an follows: Var. an(nltlUUa, Its, very long 
and narrow, and plant bardy as far north as Washing- 
ton: var. Bntliil, with very broad leaves; var. aMll«l- 
UnUUk, with recurred lenvesj var. Canoinoa, and rar. 
CAlaUoa, with slender twigs and dark foliage whicb Is 
gray-green beneath, also hardy; var. JapAmoa, a nar- 

wltfa broad Ivs., hardy at Wasbington; var. mfomidifllB, 
with small, narrow ivs., only 4-6 In. long; var. rottmdl- 
fdlia, with short-oblong blunt Ivs. On. 2S, p. 405. Var. 
ioUpkftinsia, with small, nearly or completely entire 
IvB. dark green above and verj light green beneath, 
hardy in New York; var. vaiitcita, Ivn. marbled or 
bloUfaed with dull white. 

34. Carollnlina, Alt. W;u> Orahqb. Uoce Orahgb 
of tbe South. Tree, 20-40 ft.: Ivs. obloDg-lanceolate- 
Bcuminaie, iiHUully entire but sometimes remotely 
splnose-Herrulate. thick, dark green and shining above, 
the margins usually somewhat revoiute: fis. cream- 
colored, In short rather clone racemes, [he calyx-lobes 
with undulate margins: tr. Kin. long, iiblong'pointed, 
black and HhinlDR. S. Oar.to Fla. and Tpi. S.!^. 4:l<i0. 
— A handsome evergreen, prized for planting In the 
South. Blooms from Feb. to April. 

cc. Cal^jr-lol/tt entire. 

33. UloUAlU, Walp. IBI.AT. Spanish Wild Chbbbv. 
MoiTNTAiN EvEBUBKEN Chkbbv. Fig. 2001. Evergreen 
bush or small tree, rarely beeoraing .'10 ft. tall, with a 
dense crown: Ivs. holly-like, ovate to ovate-lanceolate, 
obtuse, scute or sometimes even acuminate, mostly 
broad and xometimes rounded at the base, the marglna 
coarsely Kpiny -tool lied, the blade thick and shining: 
Ss. while, in iflender racemes less than 2 in. long in 
spring, about H In. across: fr. rather large (sometimes 
% in. long), nearly globose, purple or nearly block; 
stone ovate. San Francisco to Lower Calif, tin. 3, p. 
131. S.S. 4:11)2. G.F. 5:475 (tree). -A most worthy 
garden plant. 

Var. integllUllB, Sudw. (P. oecidcnrdlli, Hort., not 
Swarti). Catal:na Chekbv. Lvs. longer and more 
acuminate, usually entire; tr. larger. Islands off the 
coast of southern California and rarely on the mainland. 
S.S. 4 :1U3.— Considered to be more desirable as a gar- 
den plant than the type. It grows rapidly under culti- 
vation, n aking a mpacl ry dark gr n rown 



Use 

a differ n 



1 po 



grows from Cuba to Trin dad 
- - hough B men oned n a r 
[> an mp rted to d s ba ( 
Bg u tu al experimen a 



of the forms will stand as far north as Washing- 
ton, and var. Sckipkoenaia is hardy in central New 
York. When grown in the open, ihe Cherry Laurel 
should be allowed to ripen its wood thoroughly before 
winter sets in. Protection from severe winds Is always 
desirable. Tbe plant may be propagated by means of 
long cuttings of ripe wood ; also by layers. Named va- 
rieties are worked on common stocki. The Cherrv 
Laurel la very variable. Some of tbe hortlcnlturM 
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by the V. S. Dept. of Agric. Qiisebach deserlbes tt as 
a high tree: Ivs. oblong or ovate-oblong, rounded at the 
base, bluntlsh. with 2 glandular spots at the base be- 
neath: racemes lateral, puberulous or glabrous: fr. 
ovoid, slightly apleulate, nearly I In. long, pnrple. The 
fruit la said to be "of very fine flavor." 
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scarcely pointed, liKhlei 
ami the veins prominent Dent 
smooth, the edgen set with all 
spreading, naw-like t«eth: fla. 
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reding the 
Ivs.: fmit aniull nnd hsnl, pubes- 
cent, blttpr, with a laree, wrinkled, 
sharp- pointed, somewhat cordate, 
unequat-sirltd pit. Russia and 
WeMem Asia, B,M. 161, L.B.C. 
lZ:llU.-This plant has been In- 
troduced Into this country recently 
M a fruit plant, although It poB- 
sesses little merit tor that purpose. 
It is cutlivated in Europe for Its 
flowers, and It has been thought 1909. pninus i 
that the' Flowerlnu Almond of our (x H-) Ko 



iger IvB. 
r. Coohlnchliitiiili is & larger 
plant with white Ob. 

StrBGBMIH V. AHFODALCB. 

Almonds and Peaches. 

. Fruit aeasile, large, mostly 

eubsscent : fls. solitary from 
iteral buds on the preTiona 

year's (trowth. appearing in ad- 
itter condu plicate In the bad. 
buthl/ : Flotctring Almotldt. 

[P. nina of American gardens. 
nggdaluM pumila, Siros). Figs. 
, rarely over 5 ft. high: Ivs. ovate- 
iceolale, acuminate, not at all in- 
>rouB or nearly so, very strongly 
' and aimoBi obtusely sr- '  



ngtben 



lored a 



blU! 



irlng with the 



Fniit Binall, either Smi or jnlcy. glabroas or puhes 
cent; plant dwarf, with Bpasile flowers solitary or In 
pairs preceiling the Ivb., the .itamens 20 or more, the 
calyx-tube tubular: Its. eondupUcate. 

38. tDBina, Decne. (C'^raint inciita, Spacb. 
Amigdalai iHcAna. Pall. A. xAna, var. (xcdna, ,^ 
Loud.). Shrub ot medium size: Ivs. small, the ^ 
petiole short and sott-bairy and glandlsss or bear- '^1 
ing glands at the very top, the blade obovate- "ti 
obloDg, elliptic or lance-elllpllc, short-pointed or 
obtuse, finely sharp -toutbed, whiCe-tomenlose beneath: 
ns. mostly In 2's, appearing with the Ivs. or just In ad- 
vance of them, light rose-color, abont N In. acrOBa, the 
petals emarginate: fr. bright red, the slie ot a pea, 
smooth, jn icy. Southeastern En. snd western Asia. U. 
H.1853:2BI. B.R. 23:58. Qt. 44,p. S43(leaf ). 

37. ntiik, Stokes <Jm#[idnIua 
ndnn, Linn.). Ritbsian Almond. 
Fig- 2Wi. BuHh, 3 to 5 ft. high: 
flowers solitary, appearing a little 
in advance of the leaves, sessile, 
pink and showy : Ivs. narrowly 
elliptic or ellipiir ' '--- " — 



^ . appear 

r ahort-oblong, HI .. _.. _. . 
smooth and shining, wine-red. Cult, from Japan, bat 
probably native to China. B.M. 2176. R.H. 1653:301; 
1873, p. 457; lST4,p.45:t; I8T6;390; 1884:1S«; 1B86, p. 
416; 1887, p. 136; 1890:468. Cn. 3S, p. 605; '50, p. 313.- 
Thls Is the oommoneat Flowering Almond of onr gar- 
dens, giving a profoBiOn of attractive bloom In early 



s-pring. Hard' 
known in k"'<1''><s 
only in the double 
form. There Is con- 
siderable daulit an to 
the application ofthe 
two names P. Japan- 
ica and P, SintniiM. 
Carriftre supposes 
(R.H. 1874, p. 451) 
that there are two 
species, and hi 



a for it. 




laalities of Its fruit as 
. Until the question is 
investigations of aho- 

e, thereby agreeing with most 



p by further 

subject as nbc 

39. triloba, Lindl. iAm^gdalui ptduiuulAla. Bnnge, 
Amygdalipsi» Lindieyi, Carr. Pninliptit LIndltgi. 
Andr^). Flo werino Plum. Fig. 2002. DlfTers from the 
last In having broadly ovale or obovate soft-hairy Ivn., 
which are abruptly pointed, coarsely doubly serrate, 
tending to he lobed above (on strong ehoots)': fla. soli- 
tary and mostly in advance t>t the Ivs., pink or rose-col- 
ored, sometimes white, nsually double: tr. small, red- 



hnlry when ] 



PRONUa 



mag, but becoming glkbroug. China. 
I. n. a; JUS. r.o. 15:ll>32. R.H. 1S62:S1; 1SM:396. On. 21, 
p. 375; a8:51-2; 65, p. a74. Gog. 6:165; 6:290; 8:196.-A 
moBt desirsble busb, hudy Id eentnl New York uid 
ODtuio. It is sometlmea grown as a standard by being 
worked on Plam. bat It la then ahort-liTed. Both this 
and P. Japonica are commonly worked on Plum, but 
better remilts are to be eipecied from own-rooted plants 
{got by layering or root- grafting). 

Var. Ptttoldl (P. P^tioldi, Koch. P.vinAta.Hon.). 
Branehleta and adnit Irs. glabrous, the Its. ovate or 
elliptic: 9b. smaller, rone-eolor. China. 

10. orienUUl, Kmhne lAmigdalui oritnlHil, HUl. 
A. argdHtea, Lam.). Shrub, 3-8 ft. high; Irs. amHil, 
nearly or quite aeasile. oval, oblong or narrow obovate, 
nearly obtuse or short-pointed, entire: ds. solitary, 
ntarly 1 In, acrosa. light rosB-color, with or Just pre- 
ceding the Ivs. : fr. ovate or oblong, thinly pubescent 
but becoming glabrous. Asia Minor, etc. L.B.C. 12:1137. 
AA. Plant a trre or irttlike. 
B. Ft. hard, iplUting at maturity. 

41. Amfgdalni, Stokes (.4mf0dafi.5«oiNmti»ia, Linn.). 
Almond. Figs. 6J, H. Peach-like tree. 10-26 ft. tall, 
witb gray bark: Irs. lanceolate, firm and shining, very 

tary and appearing before the Ivs.. pink, showy; fr. a 
large compressed dmpe with hard flesh, splitting open 
at maturity and liberating the pitted atone {or Almond}. 
Asia. Gn. 50:1088 (var. iMcroeatyo); H:lI83.-Grown 
as an ornamental tree, but chiefly for the nnts (or pits 
of tbe fruit). There are double.fld., white.fld., and 
variegated. I vd. forms; alno weeping forms. Yar. ntamr- 
tarpa la an early-blooming erect-growing form with fls. 
2 in. across and very showy. See AlmoHd. 




HI. No. 



BB. Fr. sett, not optnins or iplillliig. 

42. Pinioa, Sleb. £ Zucc. (Am^gdalut Piriha, Linn. 
Piriica t^algirit. Mill.). PCAfH. Kiga. 16fil-0. 
Much like the Almond in botanlcsl characK-rs and by 
■ome thought to be derived from that plant, but now 
generally agreed to he an original apecies and to he 

Isle, coaraely serrate: fls. solitary, plok, appearing be- 
deep-pitted and very hard. Widely cultivated, especially 
In North America, where it thrivea under a great variety 
of vondilluns.-There are two wcU.marked forms, the 
cllngatones or pavies (Prrika vulgarli of HI«so|, and 
the freestones {Pemica domiitiea ot Risso). There are 
many ornamental forma of the Peach tree: double.fld. 
Fig, 1065 (K.S. 10:969; 13:1209, IHOO. R.H. 1852:221); 
white-fld., dark-fld., etc.; purple-lvd.; variegated - 1 rd. ; 
dwarfa. One of the beat of these fancy forms Is var. 



tttlliaflora, with Its subvariety plena, the former 
:h very large carmine fls. and the latter with double 
There are forms (var. rtrtieolor) with dWerent 
' 's. on ditferent branches of the same tree. 




Var. IhvU, Gray (Amfgdalut Pirtiea ntcrurlna. 
Ait. JVriico Htvii, DC. Prinvt Piriiea. var. ntclH- 
rltta, Maxim.). Nictakme. Fig. 1464. Fmit smooth, 
usually smaller: Iva. DKUally more strongly serrate. 
The Nectarine has sprung from the Peach, both through 
«e«d and bud -variation. There are two tj'pes, as in the 
Peach: cllngalonea or brugneiu {Piraiea lavii at 
Risso), and freestones {Prriira violatta of Rl! 
The Nectarine Is not generally cultivated Id this c 
try, although it is popular tn California. 

Var. platyoirpk. Balfcy (PfrMiea platyedrpa, De- 
oaUne). Flat Piach. or Pebn.tu. Pig. 1660. Much 
Battened endwise, and scarcely thicker than the pit 
FromChlna. R.H. IS'O-liIll. Trans. Lond. Hort. Soo 
4:S12.— Orown in tbe southern states, where it hai 
given rise to varioun globular Peaches. The Peeu.ti 
originated In 1^9. with P. J. Berckmani. Augnata, Ga.. 
from seeds sent from Auxtralia, where it was probably 
Introduced from China. 

43. DaTldikik, Franch. [Plriiea Damdidna. Carr. 
PrinMt Pinica, var. Davittiina, DIpp.). Fig. 2004. 
Slender, willow. I ike tree: Ivs. narrower and smaller 
than those of the Peach, tapering from near the baae 
J long points, very sharp -serrate, light green. 



very lo _ . . . . „ „ . 

iw-like; fls. appearing very early. 1 In. or more 

white or binsb. solitary: fr. nearly globnlar, the 



will< 



suture prominent, i 
grayish or yellowish; stone an 
ruminated, free from the 
whitlab dry flesh. China. 
R.H. 1872. p. 75. a.F. 10: 
503. Gt. 44:1412. G.C. III. 
II: 529. Gn. 60. p. 165.- 
Somewbat grownan an oma- 
mental subject. Hardy In t 
New York, but tbe flower- ' 
huds are usually killed. It . 
blooms very early, much In 
advance of Pcacbes. By 
some thought to be  form 
of the Peach speclea. but as 
known In thii 



this country I 



44. 81m«)lU,Carr.(/Vr9 

Timdnii. Decalsne). Slu 
ir Apbitot Plcm. Fig. 2005. 



A straight. growing, fai' 
iigiaie tree : iva. ratner long-oblanoeolate or lance-oh- 
ovate, rather thick and heavy, dull, very veiny below, 
finely hat unevenly obtuae - serrate, condupticate or 
trough-sbaped in habit : fls. nearly white, on ahort 
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sUlkB, often two or three togetber, precedinK the 
leaves; fr. 1 or 2 In. In diameter, flBttened lengthvlse, 
very flnu In teztare, perfectly iimootb, huutBome ma- 

mon-red, posaeeaing: k deep Buture, the yellov fleeh 
closely *dherJDg (o the 3iii*ll, spDagy-rauKheneil nesrlv 
orbicolu- pit. Nuned in honor of 
Eagene Simon, who sent pits from 
China to Prance, prior to ]ST2. 
China. B.H. ie72:]10.-Introduved 
into (he United States about IHHO, 
or Bbortly after. Although much 
advertUed by nnrserymen, it ban 
not attracted great attention from 
fruit-growers in the East. Upon 
the FaclQc slope It la popular. Tlie 
fruit 1b usually hitler, with an 
almond-like astringency, but some- 
times it is very palatable. The tree 
is very hardy and vigorous some- 
what north of the limit of peoch- 
growlng. but, except In the Faelflc 
region, it doeii not appear to be 
uniformly productive. The fruit 
Is handsome, with a pleasing odor, 
and It keeps a long time. The tree 
1h conspicuoaB for Its narrow, erect 
growth. The flowers are borne on 
short spurs on wood two and mure 
years old ; also singly on the last 
year's growth. 
p. CoromUia. Tenors, Allied to P. eerasltera. 



ta, appearlnfl with 
led: fr. l«».<hanM 
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what pointed, (lab 

red yeUow. Italr.— P. Grofina, Maiii 
"11 Is a small trM, a)-3u ft. talgb. with 
». j_ long.poinled. set---" 



oval or abovB 






alandiilar at the base but without I'lands on the (kIIoIm. a 


the aborter and palei 




tered hairs. The peU 


althoDEh the halr-llke [»th of the leaves are characteristic 


thehistsperlea, eutli 
nearly white In iroli 




P. Jacqaimdntii. Hook. f. SobB^nus AmrBdalun. Dwarf (*- 


atjle Is denselj ooi 


lOft.l. with >inBl] ovatf. ovate. lanceolate or elllplle, acnmi- 






and more dHply and 


short.italked. spiwarlnias the Ivs. burst: fr. elobose, red. 


onl; 0-S-rihbed. The 


Jolcj, small. NorthweilemHimalsys. B.WOlolS.OOOft. B.M. 




dSTfl. a.C. III. 22:23. til, «, p. 3« (lesfl.-P. Maietii. 




Eupr. Somewhat allied to P. Padna. but ths Ba. appearinc on 


itipule. are th^Lc 



pearance to Pranus pendnia |P. subblrtellal, is eonfonnded 
with It In (ordena here. It has the aame leneral habit and ifae 
same long, pendnloui bnn^rlies, hat the bark It darker, and 
hardlj t« be dlatlnmlahetl from that of the common eherrj- 
-___ «,,._ a- __. --tYYiobenA on abort, leafy branches, and the 



lied wllh halra. The Ivs.. which appear 
Irrecnlarly cut oq their marfdna and aiv 



of this pUnt. the forked si 

Hjle la conipfrnoiM 



D Mailmowin'B Pronns 



Ac This plant appears not to be the P. Uiqiielia 

U.n'.H. 19O0:3ail. — pIproKrdta, UWn, Cloai 
Incana. Very dwarf, with small round . oval Iv 
neath : lis. small, brliht pink, apix-ariiiK with 



meo. Rehd., 
allied to P. 
wbillah be- 



.: fr.^ln-w 
H. 4:1M.— P. 
m P. Podnsj 



another Bird Ch< 



Ivs. and long, cracefol Iwemes of smi 
IntTDduelng into our plantations as at 
alao irows In Sakhalin, where it wi 



Sarient. Forest Flora of Jap 



L. H, B. 
, and Larii; 



laDavidlanalXKI. Na.43 



-stalked, cosrselji d 



PSEIFDOLABIZ (Qreek, pitvdot, false 
being slmllor to, but tiot a true Larch). CoHiftnr. 
GOLPKsi Larch. A genus of one apecias. a tall, pvra- 
midal tree with horizontBtly spreading whorledbranrheti; 
the linear leaves appear in dense clusters on short spurs, 
hut those of the leading shoots orescaltered and spirally 
arranged. It Is a beautiful tree with Its long, spreading 
branches pendulous at the eitremities and clothed with 
light green fealhery foliage turning to a clear yellow In 
fall. The tree seems to remain free from insect pests 
and fungous dlHeases and Is hardy In Mass. and prob- 
ably farther north. It requires a sunny, open position 
and a well-drained, moderatelv moist soil; It does not 
thrive nor look well If crrtwded by other frees. The 
Golden Lareh should be raised only from seeds. If 



PSEIID0LASI5 

grafted on its oim roots or on (he common Larcb. aa it (orast aiiil tii 
Is aometiraes done, It rarely (trows into a symmetrical in its torms 
tree. Pseudolarix is kaown wild only from a restricted north as Cam 
region in N. China, where it grows in the mountains at 
an altitude of alwut :<,000 ft. It ia cloqely allied to 
Larli, but diffen by the stalked, peDdoloas, clustered, 
staminale Bs. and by the deciduous eone-seates, nhlch 
Be|iarate from the ails at maturity as in the fir. 
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>er trees of western Korth America, and 
the higher attitudes it la hardy as far 
a. When it flnds aconKenial home it is 
it desirable conlterH for park planting 
.pldly. It thriveH beat In a porous sandy 
loam, ann us cultivation does not differ from that of 
Abirt and Picea. which see. Varieties may be grafted 

Jb{uu]. P>'ramidal trees, closely allied and very similar 
Id foliaice to Abies, from which they are chiefly dlslin- 

Siilsbed by their cones falling off as a whole at maturity, 
ke those of Picea. The Its. contain but one flbro-vas- 
cnlar bundle and are 



MM. PMudolarlx Keraplsrl [X%). 

Dmttni. Gord Fig. 3006. ( Mrix Kampteri, Port. 
Lariciptii Kampliri, Kent). Tree, becoming 130 ft. 
high: Ivs. linear-acuminate, soft, ligbt green, bluish 
green beneath, lK-3 in. long and 1-lK lines broad: 
staminate Hs. yellow, about % Id. long, slender-stalked : 
pistillate fla. about % in. long: cone ovate, reddiah 
brown, 2^-3 in. long, 1^-3 in, broad; scales triangular, 
ovate -lanceolate, cordate at the hasp, emarglnale at the 
■pei, vroody: bracts ovate- lanceolate, much smaller 
than the scales, each scale with 2 seeds with the wings 
as long as the scale. P. S. 17:1777-78. R. H. ISSSiifl ; 
1871, p. 608, 609. O.C.II. 19:88. On. 8,p.325;29, p. 397. 
-Var. nioa, Belasn. Dwarf form, cult. In China and 
Japan; without much decorative value. 

AlJ'RED Rbhdeb. 



PlKnDOPH^BIZ (Greek, talie Fha 
A uenus of one species, a pinnate-lea 
eT<-\ In 1B86 on one of the Florida Keys i 
from all other Xorth American pain 
orange fruit, which is about the siie o_ .. . 
palm Is cult. In S. Calif. Generic characl 
cstyi small, spreailinK, somewhat 



petal. 



i, gre. 



1, bent bac 



z). PainicKi, 
] palm disco V- 
i distinguished 
by Its -carlet- 



ntlcu]a^ 
□ Inodlal 



spadil appear 



jnong 



the 



serondary branches light ycllon ^ ... . 

fr. u.iually .t-Iobed. %-'/, in. thick, bright orange-scarlet 
PiorldaKeys. O.P.l:3J3. S-S. 10:506. 

F. W. Babclat. 

PSBUDOTSOOA (Greek rafit Ttuga). ConWraf 
Tall evergreen trees, of symmetrical pyramidal habit 
with regularly wborled branches clothed with 11 " " 






lerted, 2-lobed a 
Into a   



^x, with the midrib produced 



distinguished from Abies by its more slender and flexi- 
ble Its., and especially by Ha elongated ovate or ovate- 
lanceolate acute and not resinous wiuter-buds. The 
light rod or yellow wood is hard and durable and much 
used for construction, tor railway tics and for masts. 
The bark is sometimes used for tanning leather. 'v 

DoOkUiU. Carr. (i*. nucmndfa, Sudw. P. taxildlia, 
Britt. P. LiiidUndHa, Carr. Abitt Douglagi, Lindl. 
AMtia DoOglatii. Kent). Doi'di^B ISphl'c:e. Hid 
PiB. Pig. 2007. I^ramidftl tree, attaining 200 ft. and 
sometimes more, with a trunk becoming 12 ft. in diam. 
clothed with ridged dark red-brown bark ; branches 
horisantal. with pendulous branchlets : Ivs. linear, 
straight or curved, obtuse, slender and ae:iible, dark 
green or bluish green, H-IH in. long : staminate eat- 
Eins orange, pistillate reddish: rones pendulous, oval- 
ovate, with broad rounded scales aud much eiserted 
bracts, 2-l>i in. long; seed H In. long, with broad 
wiDg, light reddish brown. Brit. Col. to Mei., west to 
Mont, and Colo. S.S. 12:G07. G.F.I0:2i)5. Gn.31,p.2e8. 
R.H. 1808:151. -The moat important of theformain cul- 
tivation are tbe following: Var. oompAata, Beissn. Of 
dense compact habit. Var. faatlBUta, Carr. (var. spot-- 
tifilia. Carr.l. Dense conical pyramid with numerous 
th shorter Ivs. Var. KiabM. 
or almost silvery while foli- 
age, liaraier man tne type, but of alowergrowth: from 
Colorado. This farm Is best adapted fur cultivation in 
tbe eastern states. Var. glaAoft ptndula, Belasn., has 
pendulous branches and glaucous foliage. Var. Klauotl- 
MU, Beisan. (P. ffnacidcrHI, BnillyMsbardlv different 
from var. glauca. R.H. 189!i:S£- Var. p«ndula, Meum. 
With pendulous branches and dark green foliage. Tar. 



jnding branches i 
ssn. With bluish I 



;e-colored 



Ltinnlly dark purple i 
dmpe, Bllpilate, containing 1-3 globular 

flirKantl, R. Wendl. Trunk slender, 20-25 ft. high, 
10-12 in. thick; Ivs. abruptly pinnate, 4-5 ft. lonir; 
pinnle lanceolate, acuminate. 12-10 In. long, bright green 
above, glaucous beneath, fol< 



inked and whil- 
leath: IIh. forming orange or reddish catkins: 
lendulous, medinui- siied, of somewhat bristly 
inee on account of the protruding bracts. The 
s Spruce, which is the only species well known 
ration, la one of the tallest and most Important 



BtAllU, Beissn. With whitish variegated foliage; of little 
ornamental value. Var. tazUAlla, Loud. Of slower 
growth, forming abroad dense pyramid, with longer and 
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P. Japdniea, Beissn. (Tsuga Japonica. Sbirass.). Tree, to 00 
ft., Blmilar to P. Douciaai, but Iyb. shorter and broader and 
eones smaller, with strongly reflexed bracts. Japan. But re- 
cently introduced, and hardiness not yet proved; probably as 
hardy as the hardier forms of P. Douglasi.— P. macroedrpa, 
Mayr (P. Douglasi, var. macrocarpa, Bngelm.). Tree, to 60 or 
80 ft., with remote and usually pendulous branches: Ivs. acute, 
bluish gray: cones 4-6H in. long, with shorter bracts; seeds ^ 
in. long. S. Calif. S.S. 12:008. O.F. 10:25. Seems not yet in- 
troduced; not hardy north, and inferior.— P. Daoidtdna, Bertr. 
-^Keteleerla Davidiaua, Beissn., and P. Jexoennt, Bertr.^Kete- 
leeria Fortunel, Can*. Keteleeria certainly constitutes a dis- 
tinct genus and cannot be united with either Abies, Pieea, 
Tsuga orPseudotsuga. It is chiefly distinguished by the stami- 
nate fls. being arrange in clusters like those of Pseudolarix, 
but are only short • stalked : cones upright, with persistent 
scales; bracts enclosed, half as long as the scales: Ivs. similar 
to those of Abies but pale green, not whitish beneath, pointed 
or obtuse, rigid. In old age the head becomes broad and flat- 
topped as in Cedrus Libani, in young trees it is regular, pyra- 
midal, with whorled branches. The germination is very differ- 
ent from that of most other conifers, but similar to Ginkgo 
and Araucaria, as the two cotyledons remain in the ground in- 
closed in the seed and do not become green. None of the 3 or 4 
Chinese species seems to be in cultivation in this country, 
where they would probably not be hardy north of the middle 
states, but P. (Keteleeria) Forton^i, Carr., has been successfully 
eult. in S. Europe. The Ivs. of this species are about 1 in. long, 
rigid, pointed on the lower branches, obtuse on the upper ones: 
cone 3-6 in. long. F.S. 7. p. 223 kasP. Jezoensis). R.H. 1806:451. 
Prop, by seeds, layers and cuttings and by grafting on Abies 
Picea; it will probably also grow grafted on Pseudotsuga. 

Alfred Bkhdeb. 

The Douglas Spruce is a tree for the million. It 
'would be difficult to overrate its beauty. As a foreitt 
tree it perhaps produces a greater crop of lumber per acre 
than any other speoies. It probably grows faster than any 
other conifer. Indeed, the complaint is sometimes 
made ^at it grows too fast to make a compact lawn 
tree. It is desirable to have groups of Douglas Spruce, 
because the foliage is so soft that single specimens are 
sometimes injured by high winds. Specimens planted 
on the prairies without protection from hot winds may 
8ometim<3S have their buds injured bv late spring frosts. 
It is, of course, a mistake to use the Douglas Spruce 
lor a wind-break. The Douglas Spruce is generally 
prop, by seeds. Seeds of conifers gathered on the 
raclflc slope are tender, while those gathered in Colorado 
produce hardy trees which endure both drought and 
cold. Unlike the firs, the Douglas Spruce has fine, fibrous 
roots like the Norway Spruce and transplants as readily. 
The writer has transplanted many stocky young trees 
growing in the open to the nursery and has saved 90 per 
cent of them. They seemed to thrive as well as nur- 
sery-grown Norway spruces of the same size. The 
yield of seed from a wagon-load of cones is light, and it 
Is somewhat difficult to grow seedlings. In some cir- 
cumstances it will be cheaper in the end to procure 
young trees. The Douglas Spruce is remarkable for its 
wide variation in form and color. The needles may be 
short or long, light green, dark green, or have a bluish 
or silvery cast. The deep blue and silvery foliage is 
cbaracteristic of the deep gorges of high altitudes. 

C. S. Harbisok. 

We have found the Douglas Spruce one of the easiest 
of all conifers to grow from seed. However, the seed 
rapidly loses its germinating powers, in this respect 
paitaking of the firs more than of the spruces. As it is 
now being grown and disseminated, it is not to be 
recommended for general planting. Seed from trees 
growing in the valleys and foothills of Colorado will not 
produce trees that are hardy north of the Ohio river. 
As trees growing in those localities are easy of access, a 
larger part of the seed is collected from them. There is 
considerable difference between trees grown from valley 
and mountain seeds. The former have short green 
leaves and a stunted look, compact growth, showing 
none of the bold and striking effect of those from a 
high elevation. The latter have longer leaves, more 
glaucous appearance and great rapidity of growth. The 
valley trees brown in winter; the mountain trees do 
not. Many of the latter have a spreading and weeping 
habit, partaking more of the charocterintic of the hem- 
lock. The valley trees have more of the habit of Picea 
orienialiSf but not as good color. Unless more care is 
taken in collecting seeds of this tree, it will soon fall 
Into disrepute. thos. II. Douglas. 



PStBITTM (Greek, psidiorif the pomegranate). Myr- 
tdeece. About 130 species of evergreen trees and shrubs. 
Lvs. opposite, petiolate, penniveined: fis. rather large, 
white, cymose on axillary or lateral, 1-3- (rarely many-) 
fld. peduncles; calyx 4-5-lobed, the lobes persistent; 
petals 4 or 5, spreading: berries globose, ovoid or pear- 
shaped, usually roughish, often crowned with the calyx 
limb; seeds subreniform, hard. Natives of tropical and 
subtropical America; some species have become natur- 
alized in tropical Asia and south Africa. Prop, easily by 
suckers, cuttings or seeds. 

INDKX 

(s. L. refers to supplementaiy list.) 

Araca, 2. Guineense, 3. pyriforme, 1. 

Oattleianum, 4. lueidum, 4. sapidissimum, 1. 

Guajava, 1. polyearpum^ B.U, Slnense, s.L. 

Guava, 1. pomiferumt L Thea, 8. L. 

OuayavUlat^ 8. L. pyriferum, 1. 

A. Branehlets 4-angled, 

1. GuajiiTft, Linn. {P. pomiftrum, Linn. P, GuAra, 
Raddi). Lbhon Guava. Fig. 2006. Shrub or small tree, 
6-15 ft. high: ivs. oval to oblong-lanceolate, bluntish, 
chartaceous, glabrous above, puberulent below: pe- 
duncles 3 to many-fid., pubescent: fr. globose, yellow, 
aromatic, somewhat astringent. June. Grown in S. 
Calif, and valued for jellies and preserves: several 
horticultural varieties are offered by nurserymen. 
Var. MtpidiMiiniim, Jacq., has similar fruit but only 
1-fld. peduncles. Becomes a troublesome weedy plant 
in moist tropical countries. 

Var. pyrlfenmi, Linn. {P. pyriferum, Linn. P. py- 
rifdmUf QriBeb.), Common Guava. Small tree: lv«. 
acute: peduncles 1-fld.: fr. small, pear-shaped, smooth- 
skinned, yellowish when ripe, aromatic, sweet and 
pleasant to the taste. Fls. May-July: fr. July-Nov. 
B.R. 13:1079.— The source of the well-known Guava 
jelly of the West Indies. The fresh fruit makes ex- 
cellent tarts after removing the small stony seeds. To 
be eaten raw, it is best gathered in the early morning, 
according to Lindley, as it is then more agreeably acid. 

A A. Branchlets terete. 

2. Azioa, Raddi. Brazil Guava. Shrub 4-6 ft. high: 
branchlets hirsute: lvs. oval or oblong, obtuse, above 
sub-velutinous to the touch, beneath pubescently sub- 
hirsute; veins reticulate, somewhat raised: peduncles 
axillary, 1-3-fld.: fr. ovoid, greenish yellow; flesh 
white. Dry uplands of Brazil.— Offered by two or three 
dealers, and said to be one of the very best Guavas. 

3. Chiine^iiie, Swartz. Guiana Guava. Shrub 8-10 ft. 
high : branchlets pubescent- villous : lvs. ovate, glabrous 
above: petioles and under side rusty-tomentose : pe- 
duncles 1-3-fld.: fr. subrotund, subpubescent, deep 
yellow outside; flesh red, said to possess an exquisite 
flavor. 

4. Cattlelinam, Sabine. Stbawberry Guava. Shrub 
or small tree, 10-20 ft. high : branchlets glabrous : lvs. 
opposite, obovate, coriaceous, glabrous, dark green: pe- 
duncles axillary, opposite, solitary, 1-fld., scarcely equal- 
ing the petioles : fr. nearly spherical, about 1 in. long, of 
a fine deep claret color, with a tough foveolate skin, re- 
sembling that of a ripe fig, but thinner; pulp fleshy, soft 
and juicy, purplish red next the skin but white at center, 
sweet and acid, with a strawberry-like fragrance and fla- 
vor, hence the popular name. May. Brazil. B.R. 622. B.M. 
2501. N. 3:238.— Extensively cultivated in S. Calif.; 
hardy outdoors near San Francisco and probably north- 
ward. Var. Iftddiim (P. lucidunif Hort.). yellow 
Strawberry Guava. Has a larger yellow fruit, said to 
have a better taste than the purple-fruited form. Re- 
ported as being cultivated extensively in Florida; g^rown 
in S. Calif, by Fronceschi. 

P. OuayavilUu, Hort. *^ Brazil; a distinct-looking species, 
said to have smaller fruit than P. Guajava but of superior 
taste,"=' P. Cujavillas] Burm. ( !), which has been reduced to a 
form of P. Guajava.— P. polyedrputn. Lamb. Small shrub with 
branchlets terete, hirsute: lvs. subsessile, ovate-oblong, acute, 
pubescent above, scabrous and rugose beneath : peduncles 3-fld. : 
f r. yellow within, edible, considered superior in flavor to the 
common Guava. but rarely larger than a chenr- S. Amer. and 
W. Indies. — P. Sinhiae, recently introduced by Mr. Swingle. 
agricaltural explorer for the U. S. Dept. of Agriculture, not yet 



■8. KlBmiul, 
d pinnnte; 
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IMU by xa.—P, nit, Oriatb. ArEenllna. Anolhir Tseent In- 
UvdoelloD br Ur. Uwlnji If .-Several oihfr fulbleTralwd uw- 
Blei *■« koowii.bat are DOI IntraduMd lu Ibli eoimlr;. 

Jos. BUBTT DAVT, 

PBOBALEA (Oreek, warly; referring to gluids on tbe 
foli»ge|. LtgumiHbta. Sl'UHPV Pia. A geniu of 

about 110 spwles of herbs, ahrubs or aubehnibs widely 
__._. . ( (^g world,    



lurple, blu 
lu ratcui™ iir spikes; caly 
after Sowering: standard ov 
clawed; wing oblon)t or ta 
curred, obtaae: ovar; ses) 
abort, ludebl scent, 1- seeded. 

A. PJayilt hardy. 

B. No. ot Hit. 7. 

inbaoaAIU, Torr. & 

Onj. Perennial herb, 

»boDt 1 rt. blgb, with nu- 
— a Bu ally purple Sb. 
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In ovt 

splksB 



or lanceolale linear, acute, commonly lO-lS lines long 
by about 1 line wide: lis. ailllar?, solitary or clustered, 
sesille or pedlcelled. blue with white wings. S. Africa. 
G.C. HI. h-.mi. J.H. III. 33:5SI. 

The following polntH concerning the Pomiiie Blanche 
(which is also culled Prairie Apple, Prairie Turnip and 
Indian or MlSHOuri Bread-root.are taken 



Ifts. 7, digitate. 



braDched. glabroai or 
nearly so, densely dark- 
glandnlar. \--l ft. high: 
iriH. sessile, brigbt Breen, 
entire, linear or olilance- 
olate; fls.hlnish white, 3 llni 
July. Kan. to N. W. Ten- 
Wash., etc. B.B. 2:281. 

CC. Lvt. pimnattly tot 

phyiidM, Dougl. Ferenn 

der. 1-2 ft. high: Iftii. ovat 

long; fla. In short. clo»e race 
In. long, becoming enlargei 
until nearly !^ in. Ioiik; coro 
whltH or purplish. Uts. of 



IB. Ifo. at int. H. 

Pouui Bi^AHCHE. Hardy herba- 
i In. high ; Ifts. S and digitate, short- 



rchy. 



2:284, 



, Plantt Undti, eu». in S. Calif. 

B. -Vo. 0/ IfU. S. 

c. Babil hirbaceoiit. 

Perennial herb. 1H-.1 ft. high, ap- 
pressed hirsute: Ifls. nearly entire; lower ones ovate, 
obtuse: upper ones much narrower, arule: pednnclfs 
longer than Ivs. ; B. -beads dense, involucrate. becoming 
elongated In fruit: fls. nearly I In. long. Spring and 
early summer. Poor soil, Arabia. 

CL-. Babil thruiby. 
rUndnUu, Linn. Petlolea scabrous; Ifls. 3, digitate. 
OTale-lanceolate. acuminate: fin. blue and white, in uhu- 
ally axillary ncemes. ChUe and Peru. B.U. 990. 
BB. JVo. of Ifli. 7-11. 

rescent or shrubby. 6-12 ft., 
leafy: Ifts. T-ll, pinnate, linear 



plant dies and separates from the root, near the ground, 
and is blown about tbe prairies. After tbe top has gone 
the root cannot be readily found, and hence the Indians 
dig them lu Augu"l for their winter u-e. Tbe. root lien 
deep in the ground and is about the site of a hen's egg. 
The outalde Ik covered with a thick integument almoxt 
as tough as wood and of a dark brown color. The inslcle 
is whitish and not unlike a chestnut In appearance and 

with great facility by means uf a pointed Mick two or 
three feet long." Tlie roots are k pi ndlc- shaped or tnr- 
nip-shaped. It the Indians use them Immediately, they 
generally roast them In a.»lies. Tliey are also dried and 
stored for winter, and when wanted they are mashed 
between stones. mlxe<l with water and baked into cakes 
 over the coals. The root was frequpDily found In the 
canoes of the Indians by early travelers before the plant 
which produced it was known to white men. Nutlall 
wrote: "The taste Is rather Insipid, but not disagreeable 
either raw or boiled. Texture laminated, always tena- 
cious, solid and never farinaceous." In JH4G the Pomme 
Blanche was proposed as a substitute for the potato. Its 
claims to consideration arediscui'sedin'Comptesrendue 
lie I'Acodemle des Sciences." vols. 2S, 29 and :tO, and In 
-Le Folager d'un Curienx.- bv Pailleui and Bois, with 
the result that [I Is Wlleved to offer no possibilities ot 
advance over the potato. p ^_ Bai;.-t,at. 
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rSTCHOlEU (Greek, Uft-prtitn-iHg; ntfning to 
medicinBl prupertleii|. Knbiicca. About 54)0 tropical 
or subtropical nhruba, small trees or rarely herbs bear- 
ing small Qb. Id terminal or rarely axillary, corymbose, 
paniculate or head-like cymes; lv8. opposite or rarely 
whorled: calyi-IImb short, various, orien 5-tooIhed: 
corolla usually short, S-, rarely 4-iobe<l.: fr. a drape 
with 2 smooth hemispherical Htones. tlramllca, which 
differs ani; in havlog rumlaate athumen, is Included in 



this] 






Captniii, Vatke {Orumilta Capiniit, Snnd.). An 
evergreen shrub or tree with shlDtng Ivs. 3-5ii l>i-2 in. 
ua, pedunculate corymbs: stipules 
: pedicels appressed, hairy, bracteat«d 



at the base; ultimate pedicel bearlim a fi-13-fld. umbel: 
CBlyn^iinelonK: corolla 3 lines lona. yellow: fr. black. 
S, Africa. Cult, in S. Fla. 

AA. Fit. wUtt. 
nniUiU. Jbc([. FIk. 20(19. A glabrous shrub; Ivs. 
papery, elliptical, c • '- - ■' '  



midlate-nhui 



ling, <x 



xsile, t 



eiceedpd by tlic lv"«. ; Ah. clustered, wl 
■■' *"" "—a tube. Bahama, Jamaica. 

niiara. Mnit. Slinihhy: tiarli wtilllsli: Ivs. 3 In. 

■e.im, pnlP l-neathi nerveFi oliwnre: »». white, 1-1(^ 



corolla-lobes 
P. jojmi 

P. W. B4BCLAY, 

PTaadlYLOH (fireek. »«»«e-wood), S«pi«dActir . 
P. vtiti, or S.VEEZEWOcjn, is a forest tree of great value 
in South Africa. It has been introduced to S. California 
by Dr. P. Pranceschi, Santa Barbara, who sends the fol- 
lowing notes mainly takfn from C. C. Heukers "Tree 
Planting in the Transkeian Territories": It is a tree 
30-W ft. high, with a straight trunk 2-t ft. in diam, and 
a beautiful crown: wood extremely lieavv and hard. 
strong, tough, close-grained, inelantic, very durable In 
contact with tile ground, easily spill; useil for piles of 
bridges and Jetties, for trucks and wagons, doors and 



PTERIDIUM 

window frames, fence-posts and lately for ensrsving. 
It burns readily even when green. It takes a One polish 
like mahogany. Dr. PraneeBchi writes that the seed 
possesses short vitality. Of several thousand st»A* 
received from Kew a few years ago not one germiDSted. 
Another large consignment was received two yesra ago 
from the Cape, but only a few seedlings have been suc- 
cessfully raised so far. The trte is catted Sneeaewood 
because of Its pungent odor. 

(Generic characters: fls. polygamously ditfcions; sepals 
1, obtuse; petals 4; disk hypogynnus, annular, (rlandu- 
lar; stamens 4, alternate with the petals ; styles 2, or 
Oonnate in one; capsule compressed, 2-lobed at apex, 
cordate at base, 2-celled, 2-seeded. 

Atil*. Ecklon £ Zeyher. Sneseiwood. Lts, opposite; 
Ifts. II-IT, decreasing, entire; racemes axillarv, shorter 

. small, white or yellowish. S. A'fr. 

W. M. 

I. Included with AchitUa. 

3reek name of the Elm tree, tiansfcrred to 
n account of the similarity of the fniilsj. 
opTuee. Ornamental deciduous shrubs or 
Itemale, long-petioled, usually 3-foliolBt« 
inlsb white fla. in loose terminal corymbs, 
'_:"-. -J bv flattened -"- •----"- 

one species ( 

If it proveB 

does, it is probably rained from sotith- 
em seed-and is a smnll, round-headed. 
rather loosely branched tree with glossy 
green foliage, adorned In fall with nu- 
merous clusters of light green fruits 

time after the tvs. have fallen. Ittfarlres 
porous, moderately moist soil 









Prop, by seeds sown in fall; I 
i or by gTBfting in spring under glass or 
immer on seedlinKs uf the type. 

>s. estipulate, 3-5-foliolate ; Ifts. 'entire 
puncUte with pellucid dots: fls. smsll, po- 
(ermlnat corymbs; lobes of the minut« 
ind stamens 4-5; ovary Hattened, 2-celled, 
I'le: fr. a2. seeded, indehiseent, small Bat - 
irnished usually with a broad thin winir. 
laxe are sometimes used medicinally and 
as the fruits) when bruised, a strong, pnn- 
lembling somewhat that of the hop. for 
. are said to have been used as a substitute 
ame Hop Tree. 

Ann. Hop Treb. Wapcb Abh. Fig. 2010. 
II round-headed tree, attaining 23 ft. ; Ifts. 
ate to elliptic-oblong, narrowed at both 
ends, sometimes acuminate, the laleral ones unequal at 
the base, crenulate or entire, dark green and lustrous 
above, pale betow, glabrous or pubescent when young, 
3-5 In. long: ds. %~M in. across; filaments villous be- 
low; fr. about 1 In. long, broadly winged. June. N. Y. 
to P!a.,west to Minn. S.8. 1:;«. 34. O.C. III. 16:375. 
Several varletiea are In cuitivatloD, of which var. allna, 
Uort. (P. aiiTtn, Hart.), the Oouikh Hop Tbes. with 
yellow foliage, is the best known. V»r.Kl<tmi. Kircbn. 
(I var. puhitcmi, Purah). Lvs. grayish green, pubes- 
cent when young. Var. Bi6Ull, Torr. & Qrav ( P. millit, 
Curtis. P. Thombifdlia, Heller). Branchlels. infloi- 
B. beneath pubcscentor tomentose. N. C- 
triz. More tender than the nortbem 



ind Fla. i 



. .Shmb.ai 



sad Tei. 



; ifU.il 



jstew-fld.; fr, wtneleSBorn«rlyKi. Calif. fl.Fl 

S:333. Both last named siwici are not hardy north, 

Aukkd Rbbdbr. 
PTEBlDlDK (Greek. iriVA t\e form ol Pttrit). Folg- 
podiArfir. A genus of large, tematelv divided ferns 
commonly known as BbackEn or Bi<ake<>. with the 



PTERIDIUM 

■ponuiKim borne on * nurgliial line-like receptacle m Id 
Pt«riH |P1r. 2011] &Dd covered witb  marginal indu- 
■lum, but with an wldttloDal membranouK Induslum 
witbiii the receptacle. Commonly known an Pl«rla. 

mquillntun, Kuhi 
tered from an uni 
loiue. 2-9 ft. high, 
pound. Field and i 
some of Its forms 1 
world. L. M. 1 

PTiElB ,ar«k name for a "^'Jt Z^^ S^.1^ 
fem. from a word meaning rfinj/,- pteiidlum aqullinuni. 
alludlna; to the prevalence of pin- Natural iIm. 

nate forms). Polypodiina . A 

tari^e genus of widely diBtrlbuted ferns with the apor- 
angia borne on a marKlnal line-like receptacle (hat con- 
nect Ihe free ends of the veins, and with ibe more or 
less altered margin of the leaf rolled over to form a con- 
tinuous indusium. Many of the forus are among tbe 
commonest species of ferns In the trade and are quite 
generally ust^ for table decoration. For culture, see 
J-trn. 

8. u reten to inDplemsntaiT VM. 
aiianUnia.a.l^ hslsmphylla. d. npfna.s, L. 

angiiatata, 3. ialemsts. ». HmlplniwUi, B. 

tuiiiilina. s. L. leptophrlla, 13. HTTulata.a. 

arjETiwaH 7, lonclfolia. 1. Aitboldii. a, l. 

B>u»l, 0. nmcniflca, !. .SmIthtaDa. 0. 

biaurita.ll. major, 2. Kmlthtl, e, 

Cretlca. 2. mviHMi, II. Suarardii. s. L. 

Oiiaenti*. a. L. Ma^rll. 2. Irsmnla, B. 

cHstaU. 3. 11. lumoralil, 11. trioolor. T. 

drnu. 3. nobllis. 2. varitvata, e. 

anilfornils. 4. OnTranll. 3. Victorle. 4. 

ETllbflnU. 3. ' pIurHiid! h' l. wJuchlana. 11. 

katUU, s. C quBdrlanrtta. T, WimtttH. B. L. 

A. Vtitu frtt lltivughoHl. 

B. Z.P*. limply pinmitt. the loKtr 

pinna Hot divided 1. loaftfoli 

BB. Lm. limply pinnalt, bat Ike 

luirer rliniHE forked 2. Ci«Um 

4, en^ton 
BBS. Lri-tilhloieeit pinna pinnali. 5. InaqnaL 
6. MUiplni 
BB8B. Li'i. aith lotceil pinna bipin- 

c. Loicetl pinna enlarged 7. qnadriai 

8. nateroiil 

9. trMnnU 

CC. Loveil pinna not in lanjid ..to. aembtnij 

anh nexl Ikt midi-ein II. bianrlta 

12. WalUchlua 
AAA. VciHt uniting, forming eepiout 

m»A» 13. leptophjUa 

1. lonciUlis, Linn. I.vh. 1-2 ft. long, 4-9 in. wide. 
lanceolate, often narrowed below; pinnD 20-yO on each 
Bide, linear, entire. Tropical retrionB all around the 
world, eitending lo southern Florida. Var. Hftrlaili, 
HorC. Fronds shorter and pinnules straighler. the plant 
keeping doner to the pat; a good horticultural form. 

2. OrtUoa. Linn. Lvs. 6-13 in, long, on slender, straw- 
colored stalks, consisting of a terminal pinna and 2-0 
opposite aessiie palm, the upper often decurrent. the 
lower pairs cleft nearly to the bane into 2 or 3 pinnules. 
Quite generally distribuled In tropical regions, extend- 
ing to central Florida. Many varieties we in cult., of 
which var. albo-UnekU. Hort. {Pig. 2012), Is one of the 
finest, with broader plnnie and a broad, central, wbillsh 
band. Var. mijOT and var. nabtUs are larger horticul- 
tural forms, and var. mftmiHaa and var. MfcjU {P. 
Jfdyi'i) are still more developed. 

3. MmliU, Linn. f. Lvs. :i-Vi In. long, on slender 
brownish slalka. consisting of a terminal pinna and 6-6 

talrs of lateral ones, the upper ones decurrent and the 
iwer forked into 2 or 3 branches or with second branch 
above the basal one; plnnn narrow, tbe indusium not ex- 
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tending to the apices, which are sharply serrulate. China 
andJapan. — Many monstrous and distorted fonns appear 
In cult., giving rise to such varietal names as BitKtI*t4ta, 
oriitita, flTiiUU ninft oompicU, erUtito TMtoffita, 
dtnM, OUtwrUt, Onn&rdl |P. Oni-rardi. Hort.), ToUta, 
etc., but these cannot be regarded as true varieties in 
any sclentlflc sense. 

4. «uiIATmIi, Burm. Lvs. of 2 sorts, the sterile with 
elliptic or elliptic-lanceolate segments. Ihe lower pinnte 
5-7-parIed, the upper gradually simpler; sporophylla 

divisions. India to Polynesia; often confused with the 
preceding species, as both are more or less common In 
cult. V»r.VioMri»(P. ficMriw, Hort.) is a garden va- 
riety with leaves variegated with while. 

5. ln«qaill>, Baker. Lvs, ovate - deltoid, 18-24 In. 
long, 10-15 In. wide, with 4-S pairs of pinnate or pinnatl- 
fld plnnn followed by 2-3 paira of broadly linear simple 
ones and ending in a long, terminal, irregularly pln- 
natlfld portion; divlslona of the lower sides of Ibe pln- 
nn uniformly much longer and larger than the upper 
ones. China and Japan. 
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the Hop T»*. la inilt (X Hi. 



6. Mmlpliuiita, Linn. Lvs. 12-18 in. long, the upper 
portion simply pinnate with decurrent pinnc. the 4 or 
more lowest plnnatlfid on the lower side, the upper aide 
of the secondarv racbiaes bordered by a narrow lamina. 
India, China. Japan and the East Indies. -Var. BaAaal, 
(P. Baiiiti, Hort.) Is a garden form. 

T. qnadrlanrlta, Reti. Lvs. up lo 2-3 ft. long, on 
strong, pale stalks, with a terminal central pinna cut 

and below this several similar plnnn on each side, the 
>t which are usually again compound with s 



QBller 



nchin; 



' side a 



base. All tropical regions. -Var. ai^yHga (P. a 
Hoore) is a form with a white band down Ihe centers 
of thepinnn. Var. tricolor (P. Mfo;or, Linden) is simi- 
lar but has a tinge of red in addition. 

8. hetaraphflla. Linn. Lvs. 6-8 In. long, on pale stalks, 
of 2 sorts; sterile lvs. elliplir,deeplv Incised; sporophylls 
narrowly I i near-ell i pile, with broad Indusla and sterile 
apices ending In 2-3 teelh; both sorts bipinnale In the 
lower portions. West Indies to Braill. Sometimes 
referred to a distinct genus, Anopterls. Var. intenUta 
(P. inUmdta. Moore) is a garden variety with smaller 
Bporophylls and broader segments. 
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9. trtmiilK, R. Br. Lvs. 2-1 ft. long, on polished 

cheatDUt- brown aUlka; upper piunu simplr plnnMe, 
lower oft«n much compound: eoH coplouit, HOmetimeB 
fllllDgupthewhaLeBegmcDteiceptthe rMbia. Australia. 
New Zealauil. — Many forms orcur In cult, as var. Smtth- 
UlUl [P. SmUhii, Uort.). Ttriwftta, etc. 
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gs-„ 



Cbina and Japan. Branebea with lamellose 
oild-plnnate. with almost seHslle Ifli 
pendulous CBtktmi, appearing 



catkin B 



alher dec 



ing of 3 



WU. Ptiria Cretlca. v 

10. •MMnila, Richard. Lvb. 12-18 In. long, on brown- 
iBh scabrous BtalkB, lanceol ate -o Tate la outline, trlpln- 
nale or quadri-pinnstifld throughout; rachla HeioonB, 
BcabroUB; Boii at maturity covering nearly tbe entire 
surface of the narrow lanceolate Begments. New Zea- 
land. 

11. btmoTlta, Linn. (P. nrfjfmo.Baker. P.iumorilii. 
Wind,). Lvs. 15-30 in. long, with a terminal pinna 6-9 
in. long out into narrow round-polnled diviaionB on T-IO 
p^rs o( similar lateral oneB, the lowest pair bearing a 
fork on the lower baaa] Bide. All tropical regions. — 
Habit very like P. quadrinitriln, from which it diSerB 
chiefly in tbe venation. Var, eiltUt« (P. mdiima, var, 

12. Wklltohiiu, Agardh. Lvn. tripartite, with the 
lateral diriBions again forked, ihe central one reaching 
2 ft. long, with numerous lanceolate sessile opposite 
pinnules, cut again Into numerous narrow lobes one- 
eighth in. wide. India, Japan and the Philippine Islands. 

13. Isptoph^Ila, Sws. Lvb. deltoid. 9-12 in. each way, 
on straw-colored stalks ; upper pinna simple, those 
below pinnatifld to awlnged raebia, the lowest similarly 
biplnnatlfld at the base; veins fine; sorl not reaching 
the tips of tbe segments. Brazil. 

The followlnE are mottl]' Brnonyma and Irade nunce that 
cannot be wmmnted for by tbe wriler; P. adUmtalda.—P. 
avuillna. See Pwridium.-P. CMn/niU is possibly a var. of 
F, ■crmlBlii.— P. atranitblia U a spMlea of Doiyopterla.— P. 
ftofCdfa — Pelliea hastala.— P. palmata ponsibly reternlile to 
Doryopterii.— P. pfumijo.-P, regina.-P. SUbtldU.-P. Suor- 
■Inl.i.-P. Wimtttti. l, m, UNDIEWOOD. 

PTEBOCABTA (Greek, plrroi, wing, and Icarya, nut; 
referring to the winged nuts). Juglandierii. Orna- 
mental deciduous trees, with large, alternate, pinnate 
IvB., rather inconspicuous greenish fls. In pendulous 
catkins, and long, pendulous racemes of small, winged 
(niits. The three cultivated species are hardy as far 
north as Massochosetts, eicept some ' ■" " 

with graceful dark green foliage, del 
and fall with the long, drooping rare 
fruits. Tbey thrive best in rich and i 



1-4 sepals and 6-lS stamens; pistillate catkins slender, 
the I-celled ovary enclosed ^ a connate involucre elon- 
gated Into a 4-toothed beak, stigmasS: (r. a amall 1- 
aeeded, winged nut, 4-celled at the bane. In germination 
the 4-lobed cotyledons are borne above tbe ground Aii<l 
become green, wlille in Juglans and Hicoria they remkin 
inclosed in the nuta- 

A. WinlcT-budi naktd, utually itvtrol in tac\ axil. 

tnxialI«lia,Spach.(P. Cauedtica.C.K.Kf-r,). Tree, 
tofiO tt., with spreadingbrancbes, often riaing in :wverBl 
stems from the ground: lvs. g-lS in. long, wiUi glabrous 

acute or acuminate, serrate, pubescent only in tbe axilB 
of the veins beneath , 2-4 In. long: stomena ID-IG; (r. 
with seml-orblculate wing, about % in. broad. In racemes 
l» 18 in. long. W.Asia. Gn. 34, p. 219- G-C- 111. 4:381. 
— P. Spaehidna, Lav. (P. dnnoia. Lav.), In hardly dif- 
ferent, except that it is more shrubby and tender. 

•tendpten, DC. (P. Sitifnti*. Hort. P. Jap6nita, 
Hort.). Ptg. 2013. Tree, similar to the preceding: lvs. 
(r-I2 in. long, with the rachla winged and pubescent bi- 
neath; Itts. 11-21, oblong, acute, serrate, pubesccut be- 
neath on tbe midrib, 2-4 In. long: stamens 6-10: fr. 
wltb oblong or oval-oblong, usually upright wing* di- 
verging at a narrow angle. China.-This la a variable 
species, and the varieties are of different degrees of 
hardiness. Tbe form cultivated In tbeAmold Arboretum 
has proved as hardy as the preceding species. 
AA. Winttr-bvrl> covtnd M^ilk £-3 dark broir*, large 

Icalti, fallitiQ off tarig in spring; aceewMory 

budi wanting. 
TliolUIik, Sleb. & Zncc. (P. *or6t«Iio, Sieb, ft Znce- 
P. tavigila,Hon.]. Tree, attaining 80 ft., with sprekd- 
ing branohea: lvs. 8-15 In. long, with terete-pubescent 
or almost glabrous rachis; Ifta. 11-21, oblong or obloog- 
lanpeolate, acuminate, pubescent on the veins beneath 



. of rapid growth, rhombic wi 
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glabrous, 2-( in. long: fr. with 
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PTKBOBP£BMOK (Greek, tclnftd ittd). SUrcu- 
Hdf'W. A genua of about 15 gpeiies of trees or ghmbs 
from tropical AsIa. Lvg. 2-nuiked, leatbery, simple or 
lobed: peduneloa 1-3, terminal: bractleta entire or laeini- 

pclklB 5. decidnona with ealyi : ' aUiminal coiumn ahoil', 
bearing 3 linear, 2-celled anthers bet neen each pair of the 
Btlgnlate Btjunlnodia; ovary Inserted at BumniitoFBtaml- 
Dftl eo]amD.3-G-celled; Btylecntiro; stlf^ma S-furrowed ; 
ovules many: capsule somewhat woody, terete or 5-an- 
gled. Flora ol British India 1:366. 

MnfUUnm, Wllld. Lsrg« tree: Ivs. 10-U in. i C-13 
in., rouDdlsh or oblong, often lobed, palmalely ^^- 
nerred; nerves pramlnenl beneath: braciiels laeinlate: 
11. -buds obloDg, obtuse, S-aagled, rust; tomentoae: As. 
t>-6 In. across, pure white, fraKraut; sepals ilnear-ob- 
long, thick; petals llDear-obloDg; capsule i-6 in. lonrt 
6-celled; seeds man;: wing large, thin. B.H. 69). 
Cult. In S. Calif. p. y/_ BaECLaT. 

PTSBOHTtBAX (Greek, pterat, vtiag; alluding to 
the wlngerl or ribbed fruit, by wblch U is distinguished 
from the allied genus Styrai). Sl^mcAcca. Omanieii- 
tal deciduous trees, with rather large, alternate, denticu- 
late Ivs. and white lis. In showy pendulous panicles, 
followed by smsU rather iuconspleuous fruits. Tbey are 
only precariously hardy as far north as Mass. In shel- 
tered positions. Id June they are very attractive, with 
tbelr graceful drooping panicles of numerous deutiia- 
like fragrant flowers. They thrive best in a moderately 
moist sandy loam and are prop, by seeds or layers and 
alio by greenwood cuttings under glass. About 3 spe- 
cies In Chlua and Japan. Small trees: fls. in large pan- 
icles terminal on short branch 1 eta ; calyx B-t«othed; 
corolla G-part«d almost to the base; stamens 10, some- 
what longer than the coroUa and slightly exceeded by 
the slender style : ovary S-celled : fr. a ribbed or 
winged, 1- to 2-seeded nnt. Sometimes united with 
Halesla, from which it is distinguished chiefly by the 
panlcled drooping Infloresoance and the 5-merous fls. 

Ulplda, Sieb. & Znce. (Bnlltiahltpida.Wtnt.). Fig. 
2014. Tree, attalnlag 25 ft., with slender spreading 
branches forming an open head: Ivs. short- petioled, 
ovate to oblong, narrowed at the base, acute or acumi- 
nate, almost glabreus or pubescent on the veins be- 
neath, light green above, grayish green beneath, *-7 in. 
long: paniclex 1-0 In. or more long: fls. creamy white, 
fragrant, about "^ in. long: fr. lO-ribbmi, thickly cov. 
ered with bristly hairs, H in. long. June. Japan. G.C. 
11. 22:177. Gn. 8, p. 24a; 20, p. 23; 34, p. 111. R,H. 
1BT5, p. 308- O.F. 6:389. H.D.U. 1899:353. 

«m79lbau, Sleb. & Zupc. {Baliiia eorymbita, 
Kichols.l. Small tree, closely allied to the preceding: 
Its. broadei 



sides; 



lanicli 



t, sparingly stellate-pubescent 
t>rtiader: fr. with 4-S narrow 
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tender than the preceding and Is but rarely cultivated. 
PTIEOZTLOB. See Platroxylon. 

FTILOmBIB is considered by (iray as a subgenus 
of Baeria. P. eoronaria, Nutt., is tbe plant known to 
the trade as Skortin Califoraira. It is described and 
Bgnred In this work under AeliHohpl». 

FTILOTVB «nlUtD(. See THckinium. 

FTTCHOR&FEIB (Gr«ek, folded and rapAe). Pal- 
mieta. A genus of 3 species of Malayan palms. Of 
P. nHSHMta. Wm, Watson writes: 'It is as graceful as 
l^oeiis WtddtUana or Otmwma gratiiit. and it grows 
as freely under cultivation as either of theiie popular 
palms." This rare palm has lH>en offered la America 
but Is not known to be cultlvateil. The genus contains 
3 species, one from Singapore, one from the Philippines 
and one from Nicobar. 

The genns is placed next to Rhopaloblast« by Drude 
In Engler and Prantl's NatUrllchen Pflansenfamlllen 
and distinguished by the ridge of the forked raphe and 
deeply ruminate seed, while the rumination of tbe 
upper parts of the ae«d Is flattlsh. 
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. Bccc. Trunk becoming 80-100 ft. high, 

slender, smooth : Ivs. becoming 8-12 ft. long; plnnie 
2-.^ ft., linear, acuminate, bright green; fr. elliptical- 
oblong, red: seed jcrooved on one side. Nicobar. 

P. W. Babci.at. 
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FTTCH0BF£B1U {Greek words, probably referring 
to the ruminate albumen of tbe seed). Pulmictce. The 
following Dames have appeared in American trade cst- 
alogues: PlycAoapirma Aiiiandm, Cunninghamiana 
and Seemannii. These are all referred below to other 
genera. For P. fltgant, consult Stafortkia. 

F. Atba. Srhcff, Rce Dlctronwrma alba.-i>. AUx&ndra, F. 
Muell. SeeArchontophieniiAlrutulm.— P. OunnfnirAiimidiui, 
H, Wendl. See ArrlionloDhiBnli Connlnghamli.— P. «™aM, 
Blame. Coninlt »eaforthla.— P. Rimpkii. Consult Dn^o- 
phlwo*,— P. StimannU, See Balaka. 

FUCOOOH. Lit\Qtptrmum. 

FUCOOOH, BED. SanguitMria. 

PUOCOOa, YELLOW, fydrasfis. 

PUOHA-PAT. Name In India of PattXouli. 

PVSDUIO B£EET. Contut Canadmtit. 

PUSBABIA (M. N. Puerari, botanist of Geneva). 
l^tguminbta. Ten twining Asian herb-i or Hhnibs, 
closely silled to Dulichos and Phsseolus, but differing 
among other things In the lieardless style, tumid nodes 

olate and stlpellatv, the IftH, sometimes lobed: Bs. often 
large, pea-shaped, in long and dense, often compound, 
racemes: standard uxually spurred at the base, about 
equaling the wings and keel: pod flattlsh, linear, many- 

TbtmbCrgUna, Benth. {Diliekot Jnp6nian, Hort. 
Patk^Hiiit niiinhrrgiiniii, Sieb. & Zucc). Kdniu 
Vine. Perennial with large tuberous starchy roots, 
making a most remarkably vigorous growth of slender, 
hairy, twining stems: Ifts. rhomblc-ovste to nearly or- 
bicular -ovale, VBTlouiiy lobed. but tbe margins entire 
and ciliate: fls. pea-shaped, purple. In axillary spikes 
late in the season, not showy; pod large and Bat. 
Japan and China. A.O. 13:387; 21; 50G. JG.F. C:505. 
R.H, legi.p. 31. Ot.4.'S:l429.-A hardy vine remark- 
able tor the great rapidity of Its growth, and most use- 
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Fill for covering arbors and veruidas. From B well- 
establlsbed rout, viuea will grow 40-6U ft. In t, single 

North the plnnt dies to the ground in the winter, but in 
the iSouUi tbe top becomes woodv. The large fleshy root 

telng 4-5 ft. long. Georgeaon writes of the plant In 
Japan: "The roots are flesh; and yield starch of excel- 
lent quality ; the tougb fiber of the inner buk is mann- 
tavtnreti inloa sort of clolb which combines fineness with 
remarkshle strength; and Id certain situatiotis tbe vine 
ii unparalleled for ornament and shade." The (Is. are 
borne on the old or woody stems, but these stems usually 
do not pernlst north of Philadelphia, and even rarely 
there. Witli age. the tops are more llkeljr to survive tha 
winter. Prop, by division of tbe roots, or by seeds when 
they can be had; also by cuttings. l. H. B. 

FDFF-BALLB. See page 1043. 

FDUIOIIAIUA {Latin, lung: the herb having been 
considered a remedy (or diseases of tbe Inngsj. Bot' 
rnginiem. Lt.*NuwoRT. About '6 species of mostly 
Eiiropeui perennial berbs, with creeping rootstocks and 
rather Isrge, blue or purple fis. in terminal cymes. 
Calyx tubular-bell -shaped, 5-toothed or cleft to tbe 
middle only; corolla-lube straight, naked or pilose; 
limb 5-lol>ed; stamens Included In corolla- tube; nuts 
■moolb- Mertensia has » sbort, open, more deeply-cleft 

and slightly fleshy nuts, 
Pulmonarias are of easy 
cultivation, preferring 
light soil, not very dry, 

shaded po a it ion a- They 
are readily propagated 
by division. Divide the 
clumps every two or 

A. Lvi. whitt-tpotted. 

a. Plant vtrs glandular. 

 ■achKTitk. Ulll. 

BlTBLEnEU SaOB. FIe. 

£015. Height 6-lH in.: 
stem setoee-bairy. witb 
articulate glands: radical 
Irs. oval -BcuminaCe at 
both ends, slightly de- 

followlng species; fis. 
whitish or reddish vio- 
let. April, Hay. In shady 
places, Eurol^. 
BB. Plant roiigli -Jiairg 
bul iHnklly if at all 
glandular. 
otUiiinUll. Linn. (/>. 
mirulita, P.O. Dietr.l. 
Height G-I2 in.: radical 
Ivs. in dlsllDci tufts, 
ovale -oblong to nearly 
1 i near, on lone footstalks, 
aacchoiata. coaraely hairy, more or 
less spotted: fls. in ter- 
minal forked cymes, red 
April. Woods, Europe. 



FDLTEHXA la one of many genera of Australiaii 
shrubs of the legume family with clusters of yellow 
pea-shaped flowers. Pultennasare praclii'illy unkuowii 
in American floriculture. Seventy-Bve species are di— 
lingnlshed In Flora AnatrollensU 2:107-140 (1864). Fur 
general purposes these plants are presumably inferior 
to Cytitui CatiarienMU. 

FiniPKIII. See Squaih. 

PtniCA (PuntcHi, Carthaginian : hence Ualum puni- 
cum, "apple ot Carthage," an early name of the Fome- 
granatej. Lythricta, Genua of 1 speciea. 

Oranitnin. Linn. PoMaoRiNATK, which see. A large 
deciduous shrub or small tree, with mostly opposite or 
clustered oblong or obovate obtuse entire, glabrous and 
more or less shining Ivs.: fis. aiillary. solitary or In 
small clusters, orange-red, showy; calyx tubular, tbe 
short lobes 5-T and persistent on the lop of tbe fruit (as 
on an apple); petals equal in number to the calyi- lobes. 



fad 



violet 



AA. Lvt. entirels gretn. 

angnitilAlia, Linn. Height 6-12 In.: stem eelose- 

hniry, having a few glands: radical Ivs. elliptic-lanceo- 

Miiy. Woods, Europe. 
P.dltfl, Fnrt. S»o], is presnmably Mertensia Sihirka. var. 



PULSATILLA. See Anemon 

FIIIBE. S^ve Legmnei. 



F. W. BABOLAr. 









wrinkled: ovary imbedded in the calyi-tube (or recep- 

in two series (one aeries above the other), ripening inio 
a large, juicy, many-seeded pomo-iike berry., Persia to 
N. W. IndiB.-A handsome plant, with showy Rs. 1 In. 
across In summer. Hardy as far north as Washington 

plant, blooming in winter as well as in summer. For 

Kpulsr (F.S. 13:1385, as P. Gnnatnm T^grrllri.. 
ere are many named varieties. The treatment of tbe 
fruit-bearing varieties la discussed under Pomtgrattatt. 
Var. Dina. Hort. (P. nina, Linn.|. Dwarf Pome- 
Eranale, seldom growing higher than a man, and usually 
treated as a pot-plant in the tjonh. It is the best kind 
tor greenhouse use. The doiible-fid. form is most eom- 
mau. B.U. 634. It Is aa hardy as the species, and is 

aevere. On the Pacific coast it is grown as a hedge 
plant as far north as San Francisco. Both this and the 
species are easily grown by cuttings of dormant wood. 
UK currants are, but the cuttings sliould be started In- 
doors with some heat. [,. g. g. 

PVBIFIOATIOR FLOWEB. Some as snowdrop, 
QalanlkH, nii'OlU. 

PTBFLE COKZ-FLOWEB. Scltinacea. 

PURPLE WBEATH. Pftna. 

P0BSHIA (alter f. T. Pursb, or Purech, as is the 
original spelling of his name (1774-1820); bora at 
Grossenhaiu, in Saxony, not at Tobolsk, in Siberia, as 
is frequently slated; traveled in this country and wrote 
a fiora of North America.) lto*iceir. Low deciduous 
spreading shrub with alternate, mostly fascicled, small, 
cuneate and trideiitate Ivs., ralber small, solitaiy. yel- 
lowish fis. and inconspicuous fruits. Of little ornamen- 
tal value with its sparse grayish or bluish green foliage 
and its rather inconspicuous fls., and but rarely culti- 
vated. Probably hardy as far north as Mass., requiring 
sunny position and well-drained peaty soil; on excess 
of moisture, especially during the winter, proves fatal 
to it. Prop, by seeds and probably by layers. But one 
species, native of western N. America and allied to Cer- 
cocorpus: petals 5: stamens numerous; pistils 1 or 
BomellniPi 2: fr. a pubescent leathery akene exceeding 
the persistent calyx. 

tridentita, DC. Diffusely branched shrub, attaining 
5, rarely 10 ft.: Ivx. cuneute -obovate. 3-lobed at the 
apex, whitish pubescent beneath, l^-H in. long: fls. 
solitary on short branchlets, almost sessile, yellowish, 
about % In, acrons; fr, ovate'Oblong. acuminate. April 
-July. Ore. to Wyoming. New Mex. and Calif. B.R. 
I7:1446.-Var. gUndnlAiK. Jones IP. glandnldsa. Cur- 
ran), is glandular and has very small, almost glabrous 
Ivs., sometimes pinnately 5-lobed. ALrBED Kehdeb. 

PUBSL&RB. Porlulaca oltraetn. 

PUEfllAHE, WINTEB. Mnnlia prrMiata. 



PUSCHKINIA 

PUSCHKlVIA (Count M. Paschkin, Russian poet). 
LilidescB, A genus of 2 species of hardy spring-bloom- 
ing bulbs from S. Asia, with clusters of small 6-lobed 
white fls.y each narrow lobe being prettily lined with 
blue. A good specimen may have as many as 10 fls., 
each % in. across. The peculiar feature of the genus 
is the crown on which the stamens are borne. This is 
a white body of petal-like texture, having 6 lobes, each 
of which is variously toothed. The genus is allied to 
Scilla and Chionodoxa. Lvs. 2-3, linear, surrounding 
the lower part of the scape. Excellent early plants. 

■eilloidM, Adams (Addmtia seiUoXdeSf Willd.). 
Height 4-12 in.: bulb globular, about % in. thick: lvs. 
as long as scape, H-1 in. wide : raceme 1-10-fld. ; pedi- 
cels slender, erect: perianth usually bluish white; di- 
visions elliptic-oblong, three times as long as the tube; 
crown one-third as long as divisions, cleft to middle 
into truncate or retuse teeth. Var. Liban6tioa, Boiss. 
{P. Libandtica, Zucc), differs from the type in having 
divisions of perianth yi in. long and the teeth of the 
crown more acute and bifid. On. 32, p. 5; 54, p. 219. 
B.M.2244. F.S. 21:2220 (as P. Aitfttia). 

P. W. Babguit and W. M. 

PUTBAVJlVA (meaning obscure). Euphorhiiiceae. 
A genus of 2 species of tender evergreen trees native 
of India. Lvs. alternate, undivided, entire or serrulate: 
fls. axillarv, small, yellow or white, moncecious or 
dicecious, the female subsolitary, the male clustered ; 
stamens 1-3 : ovary 2-3-celled : drupe 1 -celled. Flora 
of British India, 5:336. 

BoxMrirbii, Wall. Indian Amulkt Plant. A mod- 
erate-sised tree, nearly glabrous: lvs. 2-3 in. long, 
obliquely ovate to ovate-lanceolate, serrulate: fls. small, 
yellow; sepals of male fl. 3-5, of female 5-^: fr. globose 
to ovoid, sise of a cherry or smaller, white tomentose. 
Cult, in S. Pla. p. w. Barclay. 

FVTTT-BOOT. Corallorhiza, 

POYA (Chilean name). Bromelidcece, Forty-four 
species, according to Mes (DC. Monogr. Phaner. 9) of 
larg^ terrestrial xerophytic South American brome- 
liads, allied to Pitcaimia (differing in having a fully 
superior rather than partially superior ovary). For 
culture, see also Billbergia. Pay a emrulea, P. Whytei 
and P. heUraphylla are here referred to Pitcaimia. 
Puya also includes the plants known in trade as 
Pourretia. 

A. Fls, yellow, 

Chilfosll, MoMuK (Pitcaimia eoaretdta, Pers., and P. 
ChiUntiSf Lodd.). Becoming 4-5 ft. or more high, 
sometimes branching: lvs. in tufts, 2-4 ft. long, very 
narrow, often recurved, the margins armed with strong 
recurved spines or thorns, glaucous: blossoms in a 
branching, hoary, bracted inflorescence rising 3-5 ft. 
from the top of the caudex, the fls. large (2 in. across), 
sessile or nearly so, the 3 lanceolate sepals greenish 
and -he obovate-oblong much-exserted petals yellow or 
greenish yellow, the 6 erect stamens snorter than the 
Detals, the stigma .3-branched. Chile. B.M. 4715. F.S. 
9:869-70. O.C. III. 7:685. -A striking and mammoth 
bromeliad, making a yucca-like mass of foliage and 
projecting above it a very showy inflorescence. 

AA. Fls. white or rose -color, 

glffM, Andr^. Still larger than the latter, sending its 
titanic spikes 20 to 30 ft. into the air, from a rosette of 
hard and thick spiny-toothed agave-like lvs.: inflores- 
cence simple, dense, club-shaped, terminating the tall, 
erect, bracted scape: lvs. g^en above and white be- 
neath, the spines black and hooked: fls. white, passing 
into rose. Colombia, 10,000 ft. R.H. 1881, p. 315, and 
Gn. 21, p. 309.~Can probably be handled lilce agaves. 

Li. H. B. 

Puyas and Pitcaimias are mostly warmhouse plants, 
requiring the general treatment given Musas, Dieffen- 
bachias and Marantas. They prefer a fairly heavy 
loam, and, except when in bloom, a constant supply of 
moisture. When in bloom, the plant should be elevated 
on a pedestal or inverted pots in order to protect it 
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from excessive moisture and to allow the scape full 
opportunity /o expand. Propagated by division. 

H. A. SlBBBECHT. 

Puyas and Pitcaimias are generally found in collec- 
tions of bromeliads and are usually grown in moist 
tropical houses. The native home of the Puvas is on 
the steep, stony slopes of the Cordilleras at high alti- 
tudes with little other vegetation for company except 
some species of Cereus. This would indicate that drier 
and cooler conditions, or such as we give Cacti and suc- 
culents, would suit them best, yet they thrive equally 
well in the tropical house, lodeed, the writer has 
found most of the family Bromeliaceie very accom- 
modating not only to temperature and moisture condi- 
tions, but to soils and methods of growing them; for 
instance, many of the Tillandsias may be grown on 
blocks of wood as epiphytes, yet they do equally well 
grown in pots. But what perhaps is more remarkable 
is the fact that several of the stronger-growing Brome- 
liads appear to grow equally well either in a strong 
loamy mixture, or a mixture of chopped fern root an<l 
charcoal. The writer has pineapples growing in both 
mixtures with equal success. But the most rational 
treatment is to give all the Bromeliads conditions and 
soil similar to the environment in which they are found 
in their native habitat, yet according to the experience 
of the writer few plants possess such remarkable adap- 
tability to changed conditions as do these plants. 

J. Canning. 

FTCHAVTHEMim (Greek, dense and blossom; re- 
ferring to compact flower-heads). Labidtaf. Mountain 
Fruit. Hifdy aromatic perennial herbs with branching 
stems and white or purplish fls. in terminal or sometimes 
also axillary clusters, borne in late summer. Calyx 2- 
lipped or 5-toothed, naked in the throat; corolla 2-lipped ; 
stamens 4, straight and spreading, or connivent under 
the upper lip; the upper pair shorter or abortive: an- 
thers 2-ceIled. The genus differs from Monarda in hav- 
ing smaller and canescent fl. -heads. Pycnanthemums 
are mint-like plants of easv culture in any good soil. 
The following grow 1-3 ft. high, and bear fl. -heads K in. 
across or less from July to September. Lvs. entire, gla- 
brous or pubescent, nearly sessile. 

A. Lvs. lanceolate or Jinear-laneeolate: calyx-teeth 

ovate-triangular, 

lanoMlitnm, Parsh. Stem rather stout: lvs. fragrrant, 
flrm, acuminate at apex, rounded or narrowed at base, 
1-2 in. long, 2-5 lines wide. Dry fields, Canada to Ga., 
west to Minn. B.B. 3:112. 

AA. Lvs. linear: ealyx-teeth subulatCj bristle-tipped, 

linifdliimi, Pnrsh. Stem slender: lvs. 1-2 in. long, 
H-13^ lines wide. In fields, Mass. to Fla., Out., Minn, 
and Texas. B.B. 3:111. 

P. MonardtUa^ Michx., in properly Monarda Glinopodia, 
Linn. A perennial herb with a slender, nsually simple stem 
1-8 ft. high. Lvs. lanceolate to ovate, membranaceous, bright 
green, sleuder-petioled, IM in. long: fl.-heads solitary, terminal: 
corolla yellowish, 1 In. long or less. June-Aug. Fields. Ont. to 
Ga. B.B. 3:102.— P. vulgdre, ott^wd by Jacob W. Manning in 
1892, was raised from seed received from Wm. Thompson, of 
Ipswich, Eng. J. Woodward Manning writes that this plant 
is properly Origanum vuJgare, which see. 

F. W. Barclay. 

PTBACAHTHA (Greek pyr, fire, and akanthos^ thorn; 
alluding to the bright red fruits). Roadceof. Ornamen- 
tal evergreen thorny shrubs, with alternate rather 
small and narrow crenulate lvs., white fls. in corymbs, 
and bright red fruits. P. eoeeinea is hardy as far north as 
Mass. in sheltered positions. It is a handsome low ever- 
green shrub, especially when loaded with its bright red 
fruits, these remaining on the branches all winter if not 
eaten by birds, which are fond of them; it is also pretty 
in spring with its numerous corymbs of white fls. It is 
well adapted for planting on rocky slopes or sunny 
rockeries or for borders of shrubberies ; it may also be 
used for low ornamental hedges or for covering walls, 
as it stands pruning well and is easily trained into any 
desired shape. It thrives in almost any kind of well- 
drained soil, including limestone, and prefers sunny po- 
sitions. Prop, by seeds or by cuttings of ripened wood 
in fall under glass, kept during the winter in a temper- 
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ste gresDhouse; liao by layers and sometimes by graft' 
iDg: on Hawtbom or Uoloneaster. Pyracuitha Is a genus 
of 2 species from southeast Europe tu the Himalayas; 
elusely allied to Coloaeaater but euaily distinguished by 
the crenulate Its. and the tbomy brancbea, also by the 
more coDSpicuous stipules. From Cralsegus It is chiefly 
dlsCinpilsliBd bj the structura o[ tbe ovary, which con- 
tains 2 equal ovules in each cell, while in Crategus each 
'"'"IS only one ferliie ovule and a second imper- 



fec 






oaller 



about 20, with yellow anthers 



•ioniiiter Pyracdniha, Spaeh. 

Borlih. Mltpilm Pyracdntka, 

FigT 2016. Shrub, atUlnintc 6 ft., rarely 20 tt., 

young braochleta and petl- 




. ___ ...jguage 
nearly always means Pyrelkrum roseam, the handsomB 
summer- bloom lug hardy perennial composite, with finely 
dissected foliage, pictured on page 312 of this work, 
Fig. 403. It is a favorite border plant In Europe, but 
little known in America, although it hns several hun- 
dred varieties. It requires special culture, (or which 
see p. 310. Nearly all the Pyrathrums with personal 



>s AJai 



s of tl 



These varieties are also listed in catnloguen as hybrid 
Pyrethrums or P. hybridiim. Although the genus 
Fyrethrum was long ngii reduced to the rank of a mere 
section of Cbrysantheuium, the name Pyrethruiu is still 
prominent in our nursery catalogues, and it has become 
thoroughly established tn the English language as the 
common or popular name of Pyrithrum roieum and Its 
varieties, which are now referred by botanists to Chryt- 
aniliemvm eoccineittn. 

In Engier and Prantl'a Natttrllchen Pflanienfamlllen, 
Hoffmann makes eight sections of Chrysanthemum. 
Among these the section Pyrethrum Is distinguished, 
chiefly, though not entirely, by the fact that the plants 
are pereimial and by the 5-10-iibbcd.akene. In this 
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section HofFmann places the florists' ehrysantbemnma 
{generally said to be the product o( C. /ndicuin x 
^iii(nje); also Pynlhrtim roieum/ also the white 
weed or oieye daisy, C, ieucnnMemum; the coslmary, 

and eorymbo$um. Here also belong the Qolden Feather, 



range, rarely 



Cralitgi 

wlUio' . , „ 

oles grayish pubescent: Ivs. oval-oblong to oblaniieo- 
late, acute, crenate, glabrous or slightly pubescent when 
young, %-l% In. lung: corymbs pubescent, mauy-fld., 
about IH in. broad : Be. small, white : fr. numerous, 
bright red, about one-flfth In. across. May, June. Italy 
to W, A-iia.-Var, IftUiUU, Dipp. i Colonediler ckbm- 
lAla, Hon., notWenilg), is uf more vigorous growth, 
with slender branches: Ivs, less deeply erenate: corymbs 
larger: fr. bright orange-red. Well xuited for covering 
walls and said to be hardier than the type. Var. p«ld- 
tUnt, DIpp. Of low, dens* habit and very thorny: co- 
rymbs small: fr. yellowish red. Hardy and well suited 
for hedges. Var. trtntn ilbo is a form with white or 
yellowish fmits. 

OTsnnUta, Roem. ICoUmtdsltr cnnvlAta, Wenilg. 
CraCagut trennlAia, Roxb.). Closely allied to the pro- 
ceding: branchlelB and petioles maly-pubescent, gla- 
brous at length: Ivs. narrower, oblong to oblanceolate, 
obluseoracucisb.more leathery, bright green and glossy 
»bove,l-21n.long: corymbs glabrous: fr. globose, bright 
orange-red. May, June. HImal, B.R.30:a2.— More tender 
than the preceding, with handsomer, glossier foliage. 



3017. Oolden Futber. 

catalofned as iVrc^Arum parUtmiolivm. vi 
See P. 3U, >pacles So. 4. 

FHgs. 2017, 459. the well-known bedding plant with 

goTdeu foliage, and C. Hlf|rtnosum, which 

considerable notice within recent years. 



inial e 



with a 



rof 



orbicular or elliptical leaves attached to the top of the 
branohing, slender, underground rootstocks: scape 
angular and scaly-bracted, bearing racemes of white. 
greenish or purple, nodding flu. in summer. Fts. slightly 
irregular; sepals 5, imbricated; petals B; stamens 10; 
-'-'b declined or straight: capsule 5-Iobed. splitting 



from belOT 
The genus 



An. bearing r 



species and si 



imall seeds. 
iveral vario- 
i north temperate zone from Qreat 
Britain to Asia and North America south to He^co. 
About 10 species occur in North America. They grow 
naturally in rather poor sandy uplands and in begs. 
Like many other members o( the heath family, Winter- 
greens are difficult to cultivate and will not succeed In 
garden noil. In removing them from the woods, care 
should be taken to secure a large ball of earth. They 
may then succeed in the shade of evergreens and upon 
rockeries in peaty soil. The species are scarcely In 
general cult.; they are offered by dealers in native 
plants. P. raluiidHolia Is probably more cult, than tha 
others. For a fuller botanical account, see Gray's Syn- 
Flora N. Amer. 

4. Fie. greeniih ; tlyle liraieM- 

seednda. Linn. Height about 6 In.: Its. thin, ovate. 
crenate, 1-1 K In. long: fls. small, in a one-sided, dense, 
spike-like raceme. North Atlantic stales to Lab., Rocky 
Mis. to arctic regions, N. Europe to Japan. 

AA. FU. greenish icAife; ilyli curved (fotcHicant. 

ehlortotha. Swarii. Height 5-10 In. : Ivs. small, or- 
bicular, dull, shorter than the petiole: fls, few; anther 
cells with beaked tips. Lab, to Pa., Rocky MCa., north 

•lUptiBa, Nntt. Height 8-10 In. : Its. broadly oval or 
oblong, thin, dull, serrulate, 2-2H In. long, longer than 
the petiole; Inosely 5-10-fld. Canada to Brit. Col. and 
through N. Atlantio states to New Mei., Japan. 

pleU, Smith. Height 5-10 In, : Ivs. thick, broadly 
ovate to spatutate, blotched with white above, dull, 
longer than tbe petioles. Pacific slope. 

AAA. Fl>. iciite to pink or ptirple. 

Totiindil61ia, Linn. Height 5-13 in.: Ivs. orbicular, 
about U in, long, thick, shining above, shorter than the 
petioles: fls. numerous: bracts conspicuous. Var. nil- 
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gindta, Gray, with pink or rose-colored fls. and subcor- 
date to obovate, dull Ivs., occurs in swamps, Arctic 
regions, and as far south as Ga., New Mex. and Calif. 
Var. MiiritAHa, Hook., with purple fls. and round kid- 
ney-shaped to ovate-orbicular Its., occurs northward. 

C. F. Wheeler. 
FTBOLA, One-flowered. Moneses grandiflora, 

FTRTJB ( Latin name of pear tree ) . Sometimes spelled 
Pirua, Bosdeece, Pome Fruits. Flowers normally 
perfect, regular, in spring; torus um-shaped and at- 
tached to the carpels and Anally closing over them, and 
with them becoming fleshy in fruit; calyx-lobes 5 and 
persistent upon the top of the young fruit, or in some 
cases falling away at partial maturity; petals 5, white or 
red; stamens 20 or more; pistils 2 to 5, crowning a 
2- to 5-loculed ovary in which the locules are usually 
2-8eeded. Fig. 2018. Pyrus is a polymorphous genus, 
comprising some 30 to 50 species in the northern hemi- 
sphere. Trees or shrubs, with alternate leaves which are 
simple in the coinmon species but compound in P. 
heterophylla and rarely in some of the apple tribe. The 
species are cultivated for their edible fruits and for 
ornament. Apples and Pears are the leading species. 
The species are mostly small trees, bearing clusters of 
showy white or blush flowers with the leaves or in 
advance of them. They are natives of the northern 
hemisphere, mostly of cool temperate parts, and the 
greater part of them are hardy in the northern states. 
They are of easy culture. The pear-like species may 
be worked on Pear stocks, and the apple-like species on 
Apple stocks. 

The fruit of Pyrus is of the kind known to botanists 
as a pome. The morphology of the pome is still a sub- 
ject of dispute, although most botanists now agree in 
considering it to be a hollow torus (receptacle) in which 
the ovary Is imbedded. Fig. 2019 illustrates the theo- 
retical structure. The ovary is at h, wholly inclosed in 



ity like an apple, the flesh bearing grit cells; styles 
usually free or not united at the base. (Nos. 1-5.) 

Of these plants there are perhaps 15 to 20 species, 
natives to south-central Europe and Asia, with the 
greatest expansion in the Grecian -Asia-Minor-Syrian 





3018. Flowers of apple. 
The ovaries are shown in the section, an ovale being at 

the fleshy torus a. Most of the edible part of the Apple 
or Pear, therefore, is considered to be torus, whereas 
the core is ovary. This ovary is of Ave carpels or cells, 
as shown in the cross-section, Fig. 2020. It was formerly 
held that the edible part is largely calyx-tube, but vari- 
ous morphological considerations have'inclined students 
to regard it as stem rather than calyx. One of these 
reasons is the fact that Apples sometimes bear a rudi- 
mentary leaf (as in Fig. 2021), an organ 
which Is commonly borne only by stems. 
There are the widest differences of 
opinion as to the generic limits of this 
group of plants. What is regarded by 
Bentham & Hooker as one genus is re- 
garded by others as 10 or 12 genera (see, 
for example, £. Koehne, "Die Gattung 
der Pomaceen.** Wissensch. Beil. zum 
Program des Falk-Realgymnasiums, Ber- 
lin, 1890). In the present work, some of 
these species (the quinces) are set off 
as Cydonia^ the medlar as MespiluMt 
and the mountain ashes, chokeberries 
and their kin as Sorbus, This restricts 
Pyrus to the pear-like and apple-like 
species. 

1. Pears. — (PyropAortim). Fniit either 
with a conical base or possessing a cav- 



0. 




3019. 
Diacram of a 

pome (pear). 

Showing the 
torus part at a 
and the ovary 
part at 6. 



3030. Section of a pome (apple). 

Showing the interior or ovary part and the exterior 

or torus part. 

region. Of this particular region, Bossier (Flora 
Orientalls) reduces the species to eight, P. communis t 
P. cordatOf P. amygdaliformis, P. eUxagrifoliaf P. 
salieifolia, P. SyriacOf P. Boveana, P. glabra. Some 
of these have fruits of comestible value, and it is not 
impossible that they may be worthy of amelioration. 
The best horticultural account of the species of Pears, 
with particular reference to their pomological values, 
win be found in vol. 1 of Decaisne's **Le Jardln 
Fruitier du Museum," where superb plates are given. 
2. Apples {Malus).— Fruit with a sunken base or 
** cavity," the flesh without grit cells; styles more 
or less united below (Nos. 6-19). 

There are probably 20 good species of this sub- 
genus, of wide dlstrlbatlon. The common Apple, 
P. JfaluMf is probably Indigenous in southwestern 
Asia. In Siberia, Cnina and Japan, several spe- 
cies are native, of which the best known are the 
smooth-growing Crab trees with small fruits that 
shed their callces. In North America is another 
set, represented by the Garland Crab, P. eoro- 
naria of the East, the Narrow-leaved Crab, P. 
angustifolia of the Southeast, the Prairie States 
Crab, P. loenais, and the far western Crab, P. 
fusea. It Is difficult to find good characters to 
separate the small-fruited Apples, particularly 
the Asiatic forms. Carrl^ie attempted to solve 
thedifflculty {PommieramieroearpeSf Paris, 1883) 
by referring them all to one polymorphous species - 
group. Mains microearpa. Although Pyrus and Malus 
are very closely related botanlcally, they hold their dis- 
tinctions with much persistency and they do not Inter- 
hybrldlze. Many writers prefer to keep the genera dis- 
tinct, but the characters of separation are too minute 
and technical for ordinary di- 
agnostic purposes. It does not 
follow that characters have 
generic value merely because 
they are constant. The marks 
that separate Malus from Py- 
rus are not readily determin- 
able on the herbarium sheet, 
and are therefore of relatively 
little value to the systematlst, 
for whom generic lines are 
chiefly erected. Their distinct- 
ness Is further shown by their 
relations to Inter-graftlng, al- 
though the graftage-relatlon Is 
not coincident with the classi- 
fication-relation. It Is usually 
Impossible to graft the pear - species on the apple- 
species with any degree of success; yet pears thrive on 
quinces and also on hawthorns, which are well marked 
genera. 




3031. A pome bearing a 
rudimentary leaf (at A). 



Tbere are rorms of P. contmunfi with varieKated foil- 
age (var. raritgala], lobed (Tar. IrHohala) aod cnt 
leKvex (Tsr. htttrophylia). 
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Cudonia. 8«e t^- nfara. See SvtIiv*. THhanoakli, S. 
dioura. 10. ParadUiaca, 10. 

A. PtBOPHOBOM or Ptruh PROFIRt tr. irilk erantilar 

or gritty fteih (iinlc«« riptnrd oft the tree); 

ttylti utually tree to tlie base. 

t. oonnBdlli*, Linn. Couhon Pbar. Plga. 1684-89, 

2022. Strong, uprlgbt tree. lirinK (t> a great age and 

sometlraes attaining a height of To ft., the pedicels and 

nometimes the young growth pubescent, but all parts 

becoming glabroui; Ivb. mostly oblong-ovate, with a 

prominent point, bard in teiture and veiny, bright 

green, tbe aerraturea small and much appressed and 

umbel-'like clunters on slender (2 to 3 In.) pedicels, 
white, appearing with the Ivs. ; calyx persistent: fr. 
very various under cultivation, nsually tapering to the 
stem, tbe flesh generally with gritty concretlonfl. Na- 
tive ta southern Europe and Asia, where it has been 
cultivated from tbe earliest times. -Probably Indlge. 
noun as far east as Kashmir. In the Syrio-Persian region 
are several very distinct Pynisen of tbe Pear group, a 
number of which may be outlying forms of P. comma- 
HJi. In the wild in Europe, various thorny and small- 
fruited forma are known, two of which are often sepa- 
rated under Latin nameo ; Var. iohra*. Wallr., with 
ovate -BCUD1 1 Date long - «»! ked ivs. which, with tbe ca- 



lyx-tube, are tomenl^se when young, and the fr. taper- 
ing at the base. Var. Ffiaitar. Wallr., with roundish 
acute, strongly serrate Ivs., which, with the calyx-tube, 
are Elahroua when yoong, the fruit rounded at tbe base. 



ms. Pynu Toiinco (X H). See No. 0. 

2. ulvUii, Jac<i. Snow Pear. Shoots grayish pubes- 

entlre, gray-pubescent: 9s. large, while, showy: fr. 
small, roundish pyrlform, late -ripening, acid, becoming 
sweet whpu overripe. Southern France, sontbem Ger- 
many, northern Italy, AnatriB.-The Snow Pear is a 
smalt tree, with thick shoots that are white- or gray- 
hairy when young. It is grown in parts of Enrope, par- 
ticularly in France, for the making of perry or Pear 
cider, the greater part of sucb varlpties being of this 
species. By some writers it Is considered to be a form 
of P. rommiiHi*. It in not known to be in cultivation in 
this countiT, but it would not be strange if some of the 
imported Pear stocks were of this species. Said to be 
called Snow Pear lieeause the fruits are fit for eating 
after fnow fnltx. This is the Poire Saugrr |''sage- 
leaved Pear") ut the French. 

3. Blninili, Lindl, (P.eommiinii.Ta. Sinfntit. Borh. 
P.Uiauriitnit.iliixim. P. Simdnii.CaTT. P. Sifholilii. 
Can. P. JapSnira, Hort.|. Sahd Piah. Japakx$e 
and Chinese Peab. Fig. 1C80. A ver;' mpldgrowini.' 
tree, with strong, thick shoots: Ivs. broadly ovate and 
long-pointed, very dark green, the mai^ns thickly fur- 
nlshe<l with very sharp, sometimes almost bri»tle-like 
teeth: Us. large, appearing rather In advance of the 
foliage: fr. bard and UHually roughlsh, commonly with 
a depression or "cavity" about the stem, thpBeah tough 
aad gritty and poor in flavor, the calvx usually falling 
before maiuritv. Native to China- B.R. IS;!3«8. R.H. 
187^, p. 28; 1880:110. Q.C. III. 2e:298.-Known In this 
country in a number of varieties, as Chinese Sand. 
Japanese Sand, Hawaii, Madame von Siebold. Mlbad". 
Dianiyo. Gold Dust. The fnilts are often remarkably 
apple-like, especially in the maset varieties, bnt they 
are distinguished by the long stem and pear-like flesh. 



PTRU8 

Itiallttlepriiedfori(itruit,although the peon are useful 
for preserving and Kome of the vuielles are show; and 
the fmiu are good keepers; it is used for iloeks upon 
nrhieh to work the common Pear, and it has given gwid 
results In bybridiiing. It Is an eioelleat ornamental 
tree, being  clean xrower of great vigor. Kleffer, 
Le Conle and others are hybrids of P, comxtuHii and 
P. Situniit (Figs. l<>31-:i). This tjpe has a stronger 
grovrth than the common Pears, the leaves are usually 
broader and darker green, with eloaely and moally ob- 
'« eilges. the fruit Is more or less pyrlform 
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Linn.— F. auriealarls. above.—P.^iiiduxi.Thouln. isi 
P. anu'(daliramii> bv BolHler.-i*. Tiehandikii. Mu 

tr. oboToid; 
less in dial . 
Sargent. Forest PL Jipsi 



with a msr cheek. Jnpan. 



nearly so, hoary beneath: Hs. white, In corymbs, short- 



i. hardy In the northern slates, and 
worthy of being better known. 

B. The foilowlni tpeeles of Che section Pyropbamm (P«anl 
mnj be erpecled to appear Id the trade, and Bome of them are 
now BTowliig Id prlvai* eollcetloni in this connKj, P. attriat- 
Urii. Knonp (F. PollTerla. Linn. P. Bollwrlleriana. DC.). 
DiTen from the Pear in bavlna softer more irre^lar Ivs,, 
i deepi; serrate and sometlmn almost Jaj^ged. pabei- 



Ji-m in. loni). PTi1foi_. 

orange-red. hard and usually aiulerQ, Lode ago discovered in 
enlilvatlan In Prance. Rcgardad as a liybrld. probnbly of P. 
eommunii and P. Arts Isee tSorhns), Cnrnmonl; planted in 
Eumpeau eollecllons. B.R. 17:1137. L.B.C. ll:100e.-P.aniM- 
doliMmiJ. Vlll. Much like P. nivalis, but the Ivi. broad-el- 
ilplle or tance-elllptle and at maturity nearly or qnlte glabrons 
beneath: nn, white: fr. ainall and greBn, hard, lopihaced. S.E, 
En. and Asia. B. K. IS:llg4 (as P. nlvalisl.-P. bttulUitia. 
Bungs. Tree, to 30 ft.: Ivs, ovate-acarainale. long-italked, 

beneath: B>. while, % In. across: fr, nearly gl'obplar. size of a 
pea. brown and dotted, the calyx falling. N. China. Hardy in 
N, England. B,H, 1100. pp. 318, 318. B.F. 7!2i5. A.F, 13:1386. 



dansslT tomentose pedicels: tr. glohnv- turbinate, glabrous. 
the ealvx persistent. Caucaans. S. Rustia. Var. Kolschyana. 
BoIssTTp. Kolschyana. Bolsn ). is usually npluelphi, the foliage 



Aa. Malub, TBI Apples: fr.uiuallywinoulgril-eeltii 

alylti usually uniltd al tht bait. 
B. Oritntal (Old World) ipecUti Ivt. moitly finely 
ily lenvlt and nof lobed exrepl nii tirong 
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—P. hettrnpliiUa. Kegel 



c. Calyx deeiduaui, ItaiHng llie aptx of the fr. naked. 

(Figs. £023,2024.) 

D. Lvi, on sftmmer tXoelt more or lt$$ lobed, 

G. Todnso, Sleb. {P. Siiboldii, Kegel, not Carr.). 

ToBiNoo or DwABF Crab. Pig. 2023. Shrub or dwarf 

tree, nearly glabrous: Ivg. ovale or oblong-ovate In 

outline, bright dark green above and thinly puheseent 

below, becoming colored In the fall, atroogly notched or 

lobed on either side at or below the middle, the middle 

lobe often notclied again near the top. tbe remaining 

marglDs sharply dentate: fla. small, white or blush, on 

slender atema: fr. the sice of a pea. shedding lis calyg. 

Japan. R.H. 1870:451; 1881, p. 296, Gn. 34, p. 206, 



aimaiitottbread'IlkeCorTn: but the 

Id Dulllne. but mostly plnnatlHd 
toothed. E. Turkestan. (1.0.111.7 
Is nferred to P. amygdaUtormia. li 



il.D.Q. 1899:456, Carrlftre, "Pommlers Mlcrocarpes," 
^p, 43.62.-Grown mostly for omament.but lately recom- 
mended as a hardy stuck upon which to dwarf the 
uBin Appl*' In Japan, the little fruits are gathered after frost 

; B^ and preserved, I'pnn the frail-spurs, the leaves are 

.— i>V PoUeiria. sometimes only toothed, but upon barren or strong 
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shoolB they are prominenlly lobetl ftnd sufcfcest the lesTes 
of hawthurDB. (Jlosely allied to P. baecaia, and to P. 
/loribundii of the gardens. Sorfrent writes (Forent 
Flora of Japan, p. 4()| that P. Toringo "<■ a common 
and widply dintrlbiited plant in Japan, growing from 



vat. Pyrua 
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X.F. I3:I398>. There 1 

tpeeiflc i 

■E. VemaiioH cohcoIhIi. 

UUw, VOBS (P. AfrltmoHi. Hort. XilmM Bal- 

labaet. Bush or email tree. U-15 ft. tall, vlth a 

1 crown: Iva. long-oTale, glabrouf, leatlier^-: 

olored, usually half-double and banfclnK on 

iddiah pedieela : fr. aiw of a pea or romrwhat 

twulah red, ripening late in (all and conlaiu- 

brge seedH. Japan. U.U.G. 1899:457. — Prr- 

Tsboot of P. baccala. One of the handsomeat 

lerlng Apples. 

ite, Linn. ( JTAlHi baeeita, Deaf.). SiberuH 



g. 2024. Small B). 
1, smoolfa In all li 



«-lan 



reading 



with I 
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the sea.lerel in Yeddo to elcratlonsaf Heveral thousand 
feet in central Hondo, uxually In moint (rround In the 
neighborhood of stream*.- It varlei from a low huwh to 
a tree ^ ft. high. The leaves are exceedingly variable. 
DD. Lrt, on summer ihooli not lobid. 
I. VrrnaHoH {lis. in bud) eondHpUeatt. 
7. IlaitbAndk, Nichols. {P. JUdtui /loribiinda. Hon. 
Mitttt tioribinda, Sieb. M. micrordrpa (loribunda, 
Carr.). Fi/)wEiut(a Crab. Shrub or sometlmea a 
small tree, often thorny ; yoiinK growths glabrous 
or very soon becoming so: lv». ovate and usually 
acuminate, the petioles rather thick and r^dlxh and 
usually not much 1( any more than 1 In. long on the 
lesdiug young shoots, the margins finely but very 
sharply serrate, usually thlcklsh. shining above and 
glabrous (or soon beeoming so| beneath: fls. rose or 
rose-red. appearing with the lv»., produced in great 
abundance and very showy: fr. usually about the siie 
of a pea. on long, slender stalks, red, not persisting till 
winter. Japan. R.H. lgCG:31l : ISTI :591 ; IKKI, p. 296. 
F.S. 15:1585. G.P, 1:152; 2:S33. A.Q. 13:437; 18:437. 
F.E. 9:ST3. Qt. ^T:iHS {var. atraiananintn]. M.D.O. 
1899:454. Carri*rp, Tommlers Microcarpea," pp. 44.65. 
— One of the best of all early spring- flowering busbcs 
or smalt trees, and now common in gardens. Tlie semi- 
double forms often receive the names Balliann ami 
ParkiHtiHi. A recent douhle-fld. form is var. Scliti- 



labrons, on slender petioles, finely and nearly 
rrate, bright green: fls. appearing vfitb Iho 
long and very aicnder |2 to 3 in.) greenish 
pedicels, typically pure white, handsume; 
fr. from the slie of a pea to % in. in diame- 
ter, OD long, hard stems, yellow or red and 
Arm and often translucent in tenure, never 
becoming mellow, the calyx falling away 
before maturity. Siberia to Manchui^a and 
, the Himalaya region. B.M. 6112. M.U.O. 
\ 1899:454.-&i(Hcult b> distinguish from P. 
riBributida: larger. becumingadislinrt tree. 
I as large as a large Apple tree: Ivx. wiib 
«th. and usually much longer, very slender, 
hard, glabrous petioles: Hs. lighter colored, asually 
white; vernation convolute (Ivs. rolled in the bud). It 
runs Into many forms, particularly In fruit. 

The term Crab Apple has an Indefinite application. 
In general, it is applied in this country to any small, 
hard sour Apple, particularly to such as cannot be used 
for dessert. All the Indigenous Apples are ealle^l Crabs. 
and sometimes seedlings of the common Apple are 
similarly designaltd, as in the term" Crab-stocks. "■ which 
is used for imported He<'dllng slocks. As applied lo 
orchard fruits, it comprises, as a rule, those small hard- 
fleshed varieties of Apples like the Transcendent and 
Hyslop, and these plants are further distinguished by 
smoolhlsh parts, bani twigs, aud long petioles and 
fruit-stems. These types of Crabs are nu doubt hybrids 
between PjirHM Jfalut and P. baeeala. They are oftrn 
referred to Pyrut pninitolia (Willdenow»Phytogr. 1. 8 
(1794). See B.M. OluH). which Is appareBtly a deriva- 
tive of P. MaluM and P. baeca/a, through hybrid isatlon. 
The writer reaches this conclusion after having exam- 
ined Willdenow's original specimen, yet preserved at 
Berlin. The fruit of P. pninifoUa partakes much of 
the brittle and trans- 
lucent teiture of P. 
barea 
larger, commt 

and the calyx Is per- 
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tftu belong Ui thin inongrel clnas. Some of the bo-gi 
Crabs are oalf small-fruited forms of i>yruf Malut, 
log dIatlDKolohed by soft irooll j leaves and short pu 
cent lesF-stalks and frait-stemg. Some wrlMrs eoiia 
P. pninifotia to be  Rood upeclesj By some, the hy- 
brids ot F. Malm and P. baeeala are referred to P. 

cc. Calyx periiiftnl on tha ripa truil. 
ID. IIUlu, Linn. {P. Attracdnira and P.aelrba.DC. 
JfdJH> cOMManis, DC. Jfdfui Jfdfui, Britt.). Appui. 
Fl^. 107-112, 2Vi5. A roand-headed tree, with all the 
graving parts and under surface of the leaves gray- 
woollj' ; Its. ovale or orbicular-ovate, mostly pointed, 
■oft In texture, dull, the mariclna Irregularly serrate, on 
stoat petioles: lis. IsrKe aod showy, white or light rone, 
In close ciuHtcru on short woolly pedicels, appearing 
with the leaves: fr. very various, wltb a cavity about 
the stem, a homogeneous fleHh and persistent ealyi.— 
Cultivated from rt^mote antiquity, and believed to be 
native to southeastern Eiirope and western temperate 
Asia to the Himalayas. "indlgeoouB Id the western 
hills [of the Himalaya], as well aa cultivated up U> 
11,500 feet In Tibet," Hooker. It varies into many 
forms, and several species have been erected upon the 
dirrerrnt types. The Paradise Apple (P. Malut. 



raditiaea, LIni 



,) is a 



Iwarf t 




ma Kaldo In wIntM. mi. Pjftih conoaria (X \). 

Figs. 2037, 2038. Spreading bush or small tree, all 
parts more pubescent than In P. ipectablHt : Ivs. uan- 
ally broader, broad-oval to round-oval, sharply serrate. 
relatively short-stalked: fis. large, rose-colored, In few- 
lid, clusters: fr. small, somewhat depressed at the base 
about the stem, about ^ In. in dlam. Japan. Carrlire, 
"fom. MIerocarpes," p. 41, as P. mitToearpa Bingo.— 
Very doubtful whether a distinct species. 

13. Kiido, Sleb. (P. ipectdbilit. var. Jrdidti, Nichols. 
Mdlui Kdido. Sleb.). Figs. S029, S030. By some 
thought to be B hybrid of P. Mpectabili* and P. Singe, 
and by others considered as a good species. It is not 
certsin that the P. Kaido originally meant by Slebold la 
tbe P. Eaido of American horticntturlBls. As known 
here, It la very like P. tptctnbilit, bearing most pro- 
fusely of red fls.p with red pedicels and calyi, and hold- 
ing Its little fruits all winter: fr. Dearly globular, S-!J 
in. In diam., mostly holding the calyx but sometimes 
dropping It Id mldsammer,— the dropping of the calyi, 
as well a* tbe habit of growth, suggesting bybrldlty 
with P. naribitnda. It comes from Japan. It Is a most 
□seful plant, being one ot the most showy of all the 
oriental flowering apples. 



. this 



country chiefly as a stock upon which to graft Apples 
that It is desired to dwarf. The Bioomiess Apple (P. 
dtaiea,WUld.) Is an apetalons form, with ten Co fifteen 
styles, 2 rows ot sepals, a superimposed core and no 
stamens; see Amer. Oard. 10, p. 244, 279; 11, p. G {flgs.), 
G24. There are ornamental forms, with variegated Ivs. 
(Ot. 45:1425, var. aurea), others wttb partially doable 
Rs., others with drooping habit. 

11. ipMUbllli, Ail. (P. Maim ipteldbilh, Hort. 
M AlHt ipirldbiUt, BoTib. M. Sininiia, Dmiu.]. Chi- 
HESS PuiWEiiiHa Appi.<. Fig. 2026. Small tree, with 
darker colored fis. than those of the Apple (the opening 
a. -bads almost coral-red], and blooming earlier: Ivs. 
narrower, oval to oval-oblong, slender- stalked, nearly 
glabrous on botb surfaces or becoming so, nsually more 
closely serrate tban those ot the Apple : pedicels and 
calyx-tube nearly or quite glabrous: fr. rotindlsh or 
round -oval, withont a cavity at the base, reddish yellow, 
sour. China, and perhaps Japan. B.M. 267. L.B.C. 
18:1729. On. 21, p. 46. Ong. 3:273. G.P. 1:2?J.-A 
very handsome early-blooming tree, of which the don- 
ble-fld. forms are most prized. P. Malu4 Itself has 
been disseminated under the name of P. iptclabilit. 
Hardy in tlie northern stales. Var. Bimill, Hort., 
has very large half^double bright rase-red ilowcrs. 

12. RlogO, Wenslg (P. tpretdbilii. var. Hfngo. Kocb. 
P. ToTttigo. var. Bingo, Nichols. Jfdltii mngo, Sieb.). 



BB. Ameriean natire tpeeiei: 7ci. tor Iht mott part 
coarlrlil toolktd and more or Ittt lobed or nolehed: 
calyz ptriiiUnl (txctption in P. tutca). 
v.. Calyx dtciduout from the fruit. 

U. tOMft. Raf. (P. riimlirii. Doaftl.)- Shrub or 
niuUI tree, sometinies 30-40 ft. lull, the young growths 
more or leeR pubeooent: l»s. oyatBisnceolate, iicutu or 
uumlnate, very BhajTtly and strongly serrate, often 3- 
labed or notched on the strong shontn, pubement be- 
neath ; Ha. while, on slender pubenrent imdlcels, appear- 
ing when the Ivh. ore nearly or quite Cull grown, nearly 
or fullv 1 In. across: (r. ob- 
long, % in. or less long, yel- 
low or greenish, the cafyi- 
lobes caducous. M. Calif, to 
Alaska. U.S. 4:1TO.-Aecord- 
Ingtc Sargent, P./meo "grows 
usaally in deep, rich soil in 
the rielghborhooil of streams, 
often forming almost Impen- 
etrable thickets of consider- 
able extent, and attains its 
greatest slie in the Talleys of 
Washington and Oregon." 
The fruit is eaten hy Indians. 
The species suggests P. 
Toriniio. 

cc. Calyx periiitent, 

IS. MToniila, Linn. Wild 

CbabAppli. Figs. 2031-34. a 
low, bushy tree,wilh very stlfl, crooked, thorny branches, 
the young growth glabroos or becomlns ho; Irs. trlangii- 
lar-ovate. an the spurs short-ovate, sharply rut-serrate 
and more or lens prominently lobed and notched, Ihln 
and hard, on slender but stiff, glabi " ' 
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grnnl. on long and slender {l>j 
which are glabrous or nearly si 
diam., flattened at both ends, 
without spots or dots and often with a 



, stiff pedice 



' and SI 



>otli a 



t In a regular a 
(at the apex) bro 
corrugations and 



uniform shallow cavity, ( 
bat rather deep with separat 
small, smooth calyx, the Bexh 
WUd In dryish gladen and rich uplands from Ontario 
and Nev York to District of Columbia, west to Kansas 
and HL'souri. and southward. B.M. 2009. B.R. 8:GSI. 
S.S. 4:167. H.H. IWI4, p. 104. On. 29. p. aflS; 34, p. 
en<!.— The truit, which Is produced In abundanee. was 
often burled by the early settlers for use in Ihe spring, 
when its acerbity van largely eitrar.teil: and it was 
Bometimea used for cider, I( Is also u-efnl for jellies 
and preserves, Thp species vhk proliabK- never Intro- 
duced into ciiKivation for its fniit. although It has been 
long grown tor ornament and under domestication Ihe 
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Apples are often twice their natural slie. There is a 
form with semi-double fls. and one (var. oveubafoliaf 
with variegaled leaves. An attractive species. 

16. anffuttiUUft, Ait. (P. eoroHAria, var. angustirdtia, 
Wenilg. Milat aneuMlifilia, Michi. M.tempirrirfni. 
Dflst. M. microtdrpa ttmpirvireiM.Ctxr.). Lre. lauce- 
oblong. crenate- serrate or almost enUre. not lobed, thick 
and half evergreen; otherwise very like P. eorottaria. 
Western Pa. to Fla. and Jji., taking the place of P. 
eoTonaria. B.R. 14:1207. Carrl6re,'<Pom. Microcupes,' 
pp. 21, 13T. S.S. 4;1G9. R.H. 1877;4iai-A double-fld. 
form of what appears to be this species la figured in 
G.C. 111. 13:13. 

17. loinall, BaUey (P. toroniria, var. lotniit. Wood ), 
Praibii States or Westirh Ckab-Apfle. Fig. 2035. 
Small tree, with mostly softer wood! the parts (tr»y- 
woolly: IvB. ovate-oblong to el Uptic-obovate. irregularly 
and mostly bluntly toothed and the larger ones marked 

y with right-angled notches of shallow lobes, very lomtn 
. tose below or becoming rusty and rarely glabrate with 
I age, tbe petioles short and stout and pubescent: lla. usu 
I ally upon shorter pedicels which, like the calvx. are to 
raentose: fr. oblong or at least never flattened lengrh 
I wise, sometimes angular, larger than In the last and 
• clinging later to tbe tree, dull heavy green with nu 
Dierous light-colored dots on the skin, the surface hav 
lug a greasy feel, tbe stem short and thick as com- 
pared with No. 15 and set In an oblique cavity, the baxln 
narrow and shallow, with variable corrugations and a 
closed and pubescent calyi, the flesh sour and austere. 
Wild In low or flat lands In tbe Ulsslsslppl valley. S.S. 
4:108 (frs. too flat). -Fruits appropriated by the set- 
tlers, but tbe species Is probably not in cultivation for 
its fruit, although a double-flowered variety has been 
lately introduced, -Bechtel's Crab, sometimes referred 
to P. angutliMia (Q.C. III. 35:397). 

18. SoUudl, Bailey. Soulaks Crab. Figs. 2K», 

2037, Natural hvhrid of F. 
Malut and P. 'inrueit : a 
small tree, with much the look 
of an Apple tree, and woolly: 
Ivs. large, round-ovate to el- 
liptic-ovate or oblong-ovale, 
either rounded or tapering at 
the base, often very blunt or 
even rounded at thetop, most- 
ly bluntlyand coarsely serrate . 
or dentate when young, ir- 
regularly crenate - dentate at 
matnriiy, with a tendency to 
become lobed, on short pubes- 
cent petioles, thick and often 
•e: rugose and woolly beneaih: 
fls. blush, in close woolly clus- 
ters like those of the Apple: 
lb— Prrualaensls (XM) '■'■ o"*" ^ In. or even more 

in diam., flatfish lengthwlw, 

yellow and often with a tinted ehi 

the basin shallow, flesh fairly edl 

Wild In the Mississippi valley f 

Minnesota to Texas, but always Id 

-Named for James O. Soulard, 

lena, III,, who Introduced the first 

torm« the leaves become nearly 
smooth late in the season and 
there is little tendency towards 
an Irregular notching or loblng 
of the maFgins. Tbe tree Is 
hardy and the fruit keeps well 
and Is nseful for cnllnary pur- ' 
poses, A few named varieties j 
are growti in the upper UIbbIb- | 
nlppl valley. where trees of great 

account" of the pomologloal ofiF- 
sboots of our native Apples, see 
Bailey, "Evolution of our Na- 
tive Fruits. 'and Craig A Bume, 
"Native rrah Apples and their 

Cultivated V arielieB,' Iowa MM. HaturaloafotPjTO 
Acad. Sci. 1899. Sonlardl |X %}. 
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) HeonnU for all lbs appl*- 
'rirmn trade, atthotJtb thwv 
I of ths uUlocnsa. There 



filia. Tars.. conddBred b: 



«S7. Frm Sonlttdl (X KJ 



IUI7: In. 
lout, elliiitli 



broad-OTito In outline, with >e 



«.. In own ler 
reJ. B.U. 7423. - 



f . SitHntMni, E 



• • IsMperiilwlfi^roveafomiotF. Nwentii.- 
HlmalajBi, 7.0(W-ia,0M tt altlCnda. B.H. TtMl, 
'■ L. H. B. 



PTXIDAXTHSBA (Greek, boi and antAem; tho 
authera open traDsTeraely like the lid of  box). 
UiaptHiiAcif. The Pviis, Fu>weiun<i Mobb or PiM- 
BABKZH BuuTT la B pretty little creeping plunt, natWt 
only to New Jersey and North Carolina, which la 
covered in early spring with amall white, 5-petaleiI 
flowera and pink buds. It someClmea blooma side by 
Bide with the trallliiK arbutna. These fionera are sold 
In the streets of Philadelphia, bnt the Pyiie la scarcely 
cultivated. It grows best In molat, aandy soil. In 
partial ahade and soil rich In vetreMble mold the buda 
are pale pink; la fuQ annllght and pooraoU the buds aia 
reddish. The Pyiie belongs to a email family of excep- 
tionally Interesting plants remarkable for their beaaty. 
distinctness and geographical dlatributlon. They repre- 

opInioDS as to thelrplace In the vegetable klngdoni. As 
a genua PyildanlherSi has but one' species, and its 
Dearest ally la Diapennia, which differs In having tha 
anthers opening langltudlnallyi also the Hs. are po- 
doDcled in DIapensla. while in Pyildanthera each flower 
la solitary at the end of a short branch. Another pecu- 
liar feature of the Pyiie Is the sharp point at the end of 
each anther. 

Qeneric characters; sepals 5, oblung, obtase. reddisb 
at tip; corolla abort- bell-shaped. S-lobed; lobes obovate, 
arose, pemistent; stamens S, inserted In the alnuses; 
stamlnodea none: ovary 3-eelled r ovules raaoy Id a cell: 
capsule locullcidal. 

barbnUta, Mlchx. Creeping shrub, wltb a long tap- 
overlapping, the young 
whence the apeciSc nani< 
May. B.H. 4592. Mn. 8:. 
[from Harper's Uag.). 



tuft; 



iwded. 



B woolly at the base within, 
'barbolata." Fls. March to 
. B.B. 2:583. 6u. ^T, p. 209 
W. M. 



lOU. FmiconcuiilatXK). 8m Mo. II, i> 



QDAKUTQ 0K&B8. Species of Briza. 

QTTAKABH. Camaitia fteulenta. 

QUAXOCUT. Seolpamaa. 

QITBBII LILT. This nuns has been proposed for 
Pbedruiwa&; aito for Curcuma; and It has been erronO' 
onaly used for SuelltiU. 

QTTEEH OF TSE KEADOWB. mmaria pentapetaloi 



cies. In many Oaks the leaves show  handsome pink 
or crimson color when antoldlng. and some species as- 
stime brilliant autiltnnal tints. Especially beaullful In 
autumn are ^1. corcinea and palnitrii, with the foliage 
turning brilliant scarlet; Q. rubra, imbricaria and Jf i- 
cftaiiri, which lurn bright or dark red; 0- "ffto, violet or 
vinous purple; g. (»™fn, scarlet or oranRe; Q. I^ellog, 
pale yellow; Q. iVinws, orange or orange-brown; V- 
ruHeala and ilieifolia, orange-brown or yellow; V. tlel- 
lata and nigra, brown or dull orange. Soroe of the for- 
eign specleH, like Q. »e»iliflora, and also pedutieHlala, 
Cerrii, Iani(|fi)i<no, glandulifcra and others, retain the 
green color until late In tall. Besides onr native ever- 
green species, the Japanese Q. aeula, cvipidala ami 



QUIEn or THE FEUXIE. 



raa lobata. 



aDfiBOUfl Un«ient Latin name). CuputUtnr. 0*K. 
Ornamental deciduous or evergreen trees, rarely shrubs, 
with alternate, pelioled, entire or lobed Ivs., and Incon- 
Bpicuous monrxeloas fls., the ataminate ones in slender, 
pendulous, rarely upright, catkins (Pig. 203S); the 
fruits, or "acorns," consisting of a globular to oblong 
nut. Inclosed or embraced only at the base, or rarely 
wholly, by a cup-like Involucre. The deciduous species 
are mostly hardy north, while of the evergreen ones 
none seem to be hardy farther north than Washington, 
D. C. : some half -evergreen Oaks, like Q. Ttimeri and 
Q. JUacedOKica, will probably prove hardy in the vicin- 
ity of New York. Most of the Oaka are stately trees of 
noble and majestic habit with Btout, wide-spreading 
branehei; some, like Q. atba, Garryana, l-iminiana 
and chryiolepia.olten cover a apace more than 100 ft. In 
diameter; otherH, like Q. matrocarpa, Prinui and linc- 
toria, have a more ovi, round-topped head, while Q. 
paluatrit and imbricaria form symmetrical broad pyra- 
mids. A very few hardy species are shrubs, generally 
,_.,.^ <, — ._ ^_^_ _ i„oije, and Q. ilieifolia. 



Oaks 



eautlful when growi 



park a 



single t; 



aa they are when grouped togE ^ ^ 

and woods. As avenue trees C- pai'i'tris, mbm, coc- 
cinea, imbricaria and Phellot are among the best, the 
last-named when medlum-sised trees are desired ; in the 
southern slates, Q. laurifolla, iiliginosa and the ever- 
green Q. Virginiana are preferred. The shrubby spe- 
cies, like Q. prinoidfi and Q. ilieitolia, may be used 
for ooverlng rocky hillsides and dry ridges. 



They have many 
ive are some with 




)ng the beat evergreen Oaks for cultlva- 
e South; the European 0- ^'e' and A'm6*t are 
also handsome evergreen trees. 
Qeneraliy the Oaks' grow best !n a moderately moist. 



luding h 



ind VirffiH 



a Q.bitohr. 



ytill 



Sinoia, alba, Phel. 

moister situations and grow naturalJy In JOw ann Olten 
even in swampy ground; wbile others, e«pcclilly the 
Red Oaks, like Q. rubra, cocci nea, imbricaria. Marilan- 
dica, Prinui and itcUala, gro^ well in drier, rocky or 
sandy soil, and the Scrub Oaka on dry and barren soil. 
The Black and Kod Oaks, and especially the Pin Oak, 
are usually easily transplanted and large trees are 
moved succesafully. white the White Oaks ere more 
particular and only younger nursery-grown trees can lie 
safely Inmaplauted. 

Oaks are prop, usually by seeds sown Imnn 
after gathering in fall ; thia is especiallv necesaa , 
Q.alba, Virginiana tnA some other While Oaks whicn 
sprout as soon aa they are ripe; but only the root la pro- 
duced in fall, wbile the stem docs not appear until tha 
fallowing spring. The aeeda of Red and Black Oaks. 
and also of Q. peduvrvhila, it not sown at once should 
be stratified and sown early to spring. Acorns should 
be packed in earth, moss or saw -dust when shipped for 
a great distance. Varieties are uanally grafted on potted 

Aaglist. As a stock O, pidiintnlala ia preferred, hut 
Q. rubra, lineloria and Pritiiii are also employed. It ia 
probably safer to graft varieties of White and of Hed 
Oak each on stock of Ihe same groop. The evergreen 
species are sometimes Increased by layers and also by 
cuttings. 

About 300 species are known, distributed through the 
colder and temperate regions of the northern hi 
and in the mounUins of the tropica 
are treea, but sometimes become shrubby it 
tudea or In dry and rocky or sandy locaii 
short-pel ioled. with deciduous stipules, pennine 
 , slender,--^*- 



is; the sUuninale in si 



: all speeiei 
5 high altl 



r, pendulous oi 



quERCus 

erect catkins vlth 4-7-pmrted calfi mnd 1-12, nBUtllf 6, 
■tomeDa; plstlUiite Id l-many-Sd. aplken In the sills of 
the youn^ Iva,, mrely at tha baae of Ibo axillary atom]' 
nate catkins, each flower coimlstlag of an Incompletely 
3-celied ovary, aurrounded by Imbricate 
bracta; fr. a laeeiled aubglobose to oblong 
' ' It the b&ne ar aometlmes al- 
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iragong, tools and many other articles. The bark of 

and dtmiflnra, la uHcd for tanning leather. Cork Is 
obtained from the bark of Q. Suber imd oeridinlaliii in 



i by a 



p-likQ li 



The numerc 




ec; 




been divided 


into different 






a. All 




ales, except Q 




ra. bbl 


ng to the sub- 


genua L^pido 


balan 


lis 




la Greek for 


-acorn-), wh 


chla 


cha 


racterl 


cd by Blender, 


lary piBllUate 


amin 




atklnx 




Bpike 


s and a cu 


p consisting of 


bracts of vari 




ajM 






aonea. Q. d 






belonra U> Paaania. 


which has ere 




ns. some bear- 



d^ 



Ing pistillate Hb, at tbelr baae, like the catkins 
of Castauea. Cyelobalanus and Cyclobala- 
nopala have the aeales of the cup connate Into 
concentric rings; the Infloreseenee of the first 
being similar to that of Paaania, of the second 
to Lepldobalanua. Chlamydobalanos la much 
like Uyclobalanua, but the nut la wholly In- 
cluded by the ovate cup. Of LithocarpUB, 
with the nnt partly connate with the cnp, but 
otherwi!<e like the laat-nanied BnbgenaB, no 
apecles Is In cultivation. The oaks of the 
Bubtcenua liepldobalanua are divided Into 
two sections, — Leucobalanna and Helanoba- 
lanna. In the former, comprising the White 

(Fig. 2(09). In the latter, comprlning the 

Black Oaks, the acoma mature the second 

year (Fig. 2040). Besides the 300 species, 

about 40 hybrids have been recorded. The j^ n_ 

latest monograpb of the whole genus Is by 

A. DeCandoUe in Prodromua, vol. 16, 2, pp. 

I-IOB MHiM-ISCS). Important illuBtrated works on Amer- 

inan Oaka are A. Ulohatu. "Hlatolre dea ChSnea de 

I'Amerique" (1801), with 36 plates; Kellogg and Greene. 

-|llu-(Irat<ons of West American Oaks" (1SS»), with 37 

plates; Sargent," 811 va of North America,-vol. 8 (1B95I, 

with %i plates, and Llebmann, "ChSnea de I'Ameriqae 

tr'>pleate- (18G9), with 47 plates. Host of the European 

and west Asian Oaks are figured in Kotachy, Elchen 

Europas nnd des Orients (1BG2), with 40 colored plates. 





southern Europe. The bark of a few species has also 
been employed In medloine. The acoma of aeveral spe- 
cies are edible, in America especially those of Q. 
MicfiaHzi, Emntyi and lobala; In Europe those of Q. 
Ilrz, Tar. Ballola and jSgilopii In Japan those of 
Q. glauea; in many European countries the acoma of 

Asia a silkworm feeds on the leaves of diften'nt species. 
A para-iitic insect living on Q eocciltru In southern 
Europe and N. Africa yields a scarlet dye. Qalla cansed 
by the puncture of certain inaeota are used for tanning 
and dyeing and are now chiefiy obtained from Q. Ittz, 
var. inttcioria In western Asia. Sonieof the above men- 
tioned speclea are described only in the supplementary 
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BeeOak. 




aeomfMW. U 




/™(i«i,M. 




£gil„pt. 31 


and 


ferrufinei$, 10. 




£$■■•■ 




flllcirolla. 2e. 






srin':-^. 


R'"-.'.';™'... "■■ 


afMgna.i. 






pttHnata. ». 


Aualrlac'a. 34. 




B^s:^^:^':;^-. 


Phellos, 11. 
plimnlLBds, l.-^, X. 


Ballota. 3«. 




HimtoS. n. 


bicolor. iB. 




AuniUf. IS an 


flaUnoida. 22. 


Bu^atana. 14. 




snppl. 


Knna. IT-M. 


CalUorHiea. 5, 






Mmofa. K. 




Ilei, 36. 




CoMtana.a. 




IllclfalU. B. 


pu»r«-fn(. 31. 


Cerri*. M- 




Imbrlearla. IS. 








fl'W-i^ 


Dnrpnre*. ». 30. 



loat Important forest 
.... The wood of most 
speclea la strong, tough, bard and durable, and highly 
Talued for many purposes, especially ship-bnlldlng, 
eoDstruction. for furniture, and in the manufacture of 







Teiana. 3. 


riapul/ IC. 


Michaiul, 20. 


linaoria. B. 






Toia, JI. 


Aii™». IS. 


MoDEoltra. IS. 


ulinlanta. 9 


lenslOon. 40. 


mnrWiu. 21. 


vsTiahllli, 1 






vsrif (ala. S 


^SS?"v'' 
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L, StaminaU catkins aUnder, pendu- 
lous : pistillate fls. in separate 
axillary spikes ( For aa, see spe- 
cies No. 40). Lepidobalanus. 
B. Walls of nut tomentose on the 
inner surface: lv8, lohed^ with 
bri$tle-tipped teeth atid lobes or 
entire f bristly-pointed, but not 
serrate and not evergreen: fr, 
ripening the second year: bark 
dark-colored, not scaly. Black 
Oaks. Melanobalanus. 
O. Lvs. pinnatifid, slender- 
stalked. 
D. Lobes of tvs. usually 
toothed: under aide 
glabrous or rarely pu- 
bescent. 
B. Cup shallow, saucer- 
shaped, broader than 

high 1. 

2. 
3. 
BB. Cup turbinate or hemi- 
spherical 4. 

5. 
6. 
DD. Lobes of lvs. entire or few- 
toothed: under side whit- 
ish or grayish tomentose. 7. 

8. 
CO. Lvs. obovate, 3-6-lobed at the 
apex or almost entire, thort- 

stalked 9. 

10. 
COO. Lvs. oblong or linear-oblong, 
entire, rarely remote ly 

toothed II. 

12. 
13. 
BB. Walls of nut glabrous on the in- 
ner surface (except Nos. 38,39) : 
lvs. sinuately lobed or toothed, 
not bristle-tipped, rarely ser- 
rate with bristly teeth; the ever- 
green lvs. sometimes entire: fr. 
ripening the first year (except 
Nos. 14, 38. .S9) . White Oaks. 
Leucobalanus. 
0. Foliage deciduous. 

D. Lvs. sinuately dentate or 
serrate. 
E. Scales of cup linear or 
lanceolate, spreading 

and recurved 14. 

15. 
Scales of cup appressed, 

imbricate. 
p. Petioles %'ery short: lvs. 
cordate at base, al- 

fnost sessile 16. 

Petioles rather slander; 
lvs. cuneat e or 
rounded at the base. 
G. Lobes of lvs. acute.. 17. 

18. 
19. 
OG. Lobes of lvs . 

rounded 20. 

21. 
22. 
DD. Lvs. pinnately lobed. 

E. Bark separating in thin 
scales, light gray or 
light brown. Ameri- 
can species. 
Under side of lvs. pu- 
bescent or tomentose. 
O. Length of lvs. 5-8 
in.: It's, lyrate- 

pinnatifid 23. 

24. 
25. 



lobata 
Elba 



palnttrif 

nibra 

TezuiB 

ooedLnea 

KeUoffgii 

▼olutina 



enneata 
ilioilolia 



nigra 
Mairilandioa 



FhellM 

imbriearia 

laurilolia 



yariabilii 
dentata 



FF. 



Monsroliea 



flrlandnlilera 

prinoldeB 

Muhlenbergii 

Xiohaozi 

Prinni 

bicolor 



F. 



podnnetilata 
MfsiUnora 

lanuginosa 

Toia 

oonfmrta 



Conris 



oo. Length of lvs. t-6 in JIQ. 

27. 
FF. Under side of lvs . 

glabrous 28. 

BB. Bark furrowed and 
ridged, not scaly, usu- 
ally dark brown or 
dark gray. European 
species. 
F. Cup with imbricate,ap- 
pressed scales. 
Q. Lvs, glabrous below.29. 

30. 
GO. Lvs. pubescent be- 
low 31. 

32. 
33. 
FF. Cup with elongated, 
spreading and re- 
curved scales 34. 

00. Foliage evergreen, dentate or 
entire. 
D. Lvs. whitish, tomentose or 
tomentulose beneath: fr. 
ripening the first year.. 35. 

36. 

37. 

DD. Lvs. soon glabrous lfeneath.38. 

39. 
Staminate catkins erect, partly 
androgynous, with the pistillate 
fls. at the base. Pasania 40. 



1. paltMtris, Linn. Pin Oak. Plate XXI. Figs. 150o, 
2043. Tree, to 80, occasionally 120 ft., with rather short 
spreading branches, forming a symmetrical pyramidal 
head, becoming irregular and oblong in older trees: 
lvs. deeply pinnatifid, sometimes almost to the midrib; 
lobes 5-7, oblong or oblong-lanceolate, toothed, sepa- 
rated by wide sinuses, bright green above, light green 
beneath, with axillary tufts of hairs, 3-5 in. long: fr. 
short- stalked ; acorn subglobose or ovoid, H-K in. long, 
embraced about one-third or more by the cup. Mass. to 
Del., west to Wis. and Ark. S.S. 8:422, 423. Em. 1:167. 
A.G. 17:213. Gng. 3:129. Mn. 2:155; 6:27. -Handsome 
tree, especially when young; often used for avenues; 
grows rapidly and prefers somewhat moi.Ht soil ; foliage 
bright red in fall. The tree is fibrous-rooted and trans- 
plants well. 

2. itbra, Linn. {Q. ambigua, Michx.). Fig. 2041. 
(4). Tree, to 80, occasionally 150 ft., with stout spread- 
ing branches forming a broad, round-topped, symmetri- 
cal head: lvs. divided about halfway to the middle by 
wide sinuses into 7-9 triangular-ovate or ovate-oblong 
lobes, dull green above, light green and pubescent at 
first beneath, at length glabrous, 5-9 in. long: fr. short- 



Bnber 

Hex 

Virginiana 

chrytoleinB 

agxifolla 





naorooarpa 

lyrata 

stollata 



9042. Aconis of Queicus ooocinea (on left) and Oueicos 
velutina. Natural size. 

stalked ; acorn ovoid, 1 in. long, embraced only at the 
base by the %-l in. broad cup. Nova Scotia to Fla., 
west to Minn, and Tex. S.S. 8:409, 410. Em. 1:168. 
F.8. 17:1812-1813 -Beautiful Oak of rapid growth, 
growing into a large, majestic tree, with usually broad, 
round head, the foliage turning dark red in fall. 

3. Tex&na, Buckl. Texan Red Oak. Tree, attaining 
200 ft., with an oblong open head: lvs. almont like thoae 
of Q. coccinea, with axillary tufts of fermgineous hairs 
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beaealh, 2-6 In. long : tr. ovoiil. H-l In. long, em- 
bneed •bout ono-thlrd by the deeply ■ttQcer-Bh«p«d cup, 
Ind. and Iovk to Tei. uid Fl*. S.S. 8:411. Q.F. T:51S, 



-T»ll tree, only: 
p somewhM deeper ud 



leutlylntrodnced intocalt.; much 

k£« and like O, tMbm In trait, but 

and pale grayish 



wide I 



it (on tba Isft) wHl Q. Pballea (X H)- 



3uud-lopped rather open head; Ivs. deeply divided by 



T-9 rather 



, oblon 



r I»D 



KeUosEll. 



8. IllgiUIIk,Wang:h. («. BdniwUri, Mlehi. Q. Kina. 
Sar^.). BiAB or Scbub Oak. Intricately branched, 
spreading shrub to 10 ft. blgh, rarely Bmall tree to 90 
tt. : Ira. pinnate]; tabed, with oanally 2 broad triangular 
lobes on each side, dark green and glabrous above, whit- 
ish tomentuloBB beneath, 2-5 In. long: fr. short-stalked; 
acorn globose-ovold, W In. or lean high, embraced about 
one half by the sBucor-shaped cup. Me. lo Va., west to 
UhloandKy. S.S. S:i:i4. Em. 1:1TO.-Qrowlng natur- 
ally on dry rocky soil and forming dense thickets; It may 
be used (or covering barren rooky ridges and hillBides. 
Hybrids with Q. coeeima and Q. vilutina are known 
(Rbadora,3;24). 

9. Dtvnh Linn. [O. agvdiica, Walt. Q. uliginbta, 
Wangh.l. Watir Oak. Tree, to 80 ft., with rather 
slender branches farming a conical, round-topped head: 
Ivs. oboVBle, 3-lobed at Ihe apei or Bometlmes entire, 
rarely plnnatlfld above the middle, dull bluish green 

of brown hairs beneath, lM-3 in. long: fr. short-stalked; 
acorn globose -ovoid, «-% In. high, embraced one 



dbytt 



. Del. to Pla., west 



p. few-toothed lobes, bright green and gli 
lisht green and glabrous beneath, 4-8 In. long: fr. 
stalked, ovoid to oblong-ovate, ii-% In. 
long, embraced about one-half bythe almost 
glabrous rrup. Me. to Fla., west to Minn, 
and Mo. S.S. 8:412, 413. Em. I;ie3.-Espe- 
clally valuable for Its brilliant aearlet tall 
coloring; grows well in dryish situations. 

a. EtllOBffli, Newb. (Q. CaHUmtcu, 
Coop.). Caupobnian Bi.ac'1 Oak. Fig. 
2043. Tree, occasionally to 100 ft., with 
stout spreading branches forming an open, 
round-topped head: Ivs. divided about to j 

tlie middle by wide sinuses Into usually 7 
oblong, toothed lobes, pubescent when 
young, at length glabrous and glossy above, (X %.) 
yHlowinh green and glabrous or floccose be- 
neath, 3-6 In. long; tr. sbort-atalked; acorn ovoid or ob- 
long, moHlly rounded at the tap. 1-1!^ in. long, em- 
brared about one-third or one-half by the deep heml- 
a pherli-al glabrous cup. Ore. to Calif. S.B. 6:416. O.F. 
9:145. 

6. TSlfttlilA, Lam (O. (inrfAHs, Bartr.). Black Oak. 
TCLLOW Bark Oak. Figs. 2040, 2041 (3|, 2042. Trei-, lo 
80, sometimes to 150 tt., with rather slender branches, 
spreading gradually into a narrow, open head ; bark 
very dark brown, inner bark orange: Iva. pinnatlBd to 
or beyond the middle, with T-S broad toothed lobes, 
dark and dull green above, brownish pubescent beneath 
at flrit, glabrous at length, except In the aills of the 
veins. 4-10 In. long; fr, short -stalked; acorn ovoid, ^-1 
In. long, embraced about one-half by the hemispheric^ 
denselv pulwscent cup. He. to Fla., west to Minn, and 
Tex, S.S. 8:414. 41S, Em, 1:160, G.F, 5;55.-Trea of 
rapid growth, less beautiful than the preceding spe- 
cies, but the wood is more valuable; It aourlshea even In 
rather dry soil, and the foliage tarns dull red or orange- 
brown In fall, 

7. raaalt*, Wangh. (Q, digitita, Sudw, Q. faltdla, 
Hlchi,), SpAiJiBii Oak. Tree, to TO, rarely to 100 ft., 
with stout spreading branches forming an open, ronnd- 
topped head; Ivs. deeply plnnatlfld. with 5-7 entire lan- 
ceolate and often falcate lobes, separated by broad al- 
nuses, drooping, dark green and glabrCuH slwve. lawny 
or grayish tomentulose beneath, 3-8 in. long: fr, short- 
stalkml; acorn subglobose, >{ in. high, embraced one- 
half by the turbinate cup. N. J, to Fla., west to Mo. 
and Tei. S.S. 8:420, G.P. 8:104. -Handsome, with 
peeallarly dlstlnot foliage, but not quite hardy north. 



toKy, andTei, 8,8, 8:428, -Of rapid growth and ei . 
transplanted; often planted as avenue tree iu the South, 
but not quite hardy north. Usually called Q. aquatita. 

10. XarlUndlM, Huench (Q. n}gni. Wangh. Q. ffr- 
rujfncd.Mlchi.). BlackJack. JackOaK- Tree,to30, 
sometimes to 50 It., with short spreading braneheB form- 
ing a narrow, round-topped or often irregular head: Ivs. 
obovate, 3-3-lDbed at the broad apei, with broad, entire 
or sparingly toothed lobes, glabrous and dark green 
above, at length glabrous and yellowish green beneath, 
brownish tomentose at Qist: fr. short-stalked; acom 
ovoid-oblong, H In. high, embraced one-tblrd lo two- 
thirds by the turbinate cup, N, ¥. to Fla., west to Neb. 
and Texas. S.S. 8:42S. 42T.-Handaome tree, with its 
large glossy foliage: hardy north. Better known as Q. 
nigm, but this name really belongs to tlie preceding 

11. FUllM, Linn, Willow Oak, Plate XXI. Pig. 
2043. Tree, to U) ft., someClmea becoming SO ft., with 
rallier slender branches forming a conical, ronnd-topped 
head: Iva. short-petloied, linear-oblong, bright green 
and glossy above, pubescent below when young, glabrous 
and light green at length, 2-4 in. long: fra. almost ses- 
alle, acom subglobose. H-X In, high, embraced about 
one-fourth by Ihe saucer-shaped cup. N. Y. to Fla,. west 
toMo. sndTei. 8,8.8:4.15. Ul. 29, p, 221, A.G. I7:I9fi. 
B.H- 1898, p. 149. -Beautiful hardy medlum-aiied tree 



with handsome foliage turning pale yellow In fi 
prefers moist or almost swampy soil. 

12, iMMetela, MIchi. Skinolk Oar. Tree, to 
rarely to 100 ft., with slender and somewhat penduli 
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bnothes, of pyramidal bablt In Itg ^odIIi, round -topped 
when old; Ivs, oblong or obi oog- lanceolate, dark green 
and glabrouB above, (^aylnb toiuentulose beneath. 3-T In. 
loug: (r. short-atalked; acorn aubgloboae. 5^ in. lon^ em- 
braced one third to ooe-half bj the turbinate rnp. Pa. to 
Oa.,westtoNeb.andArk. S.S.e:«32. A.Q. 17:195. Mn. 
C:91.- Beautiful Oak of , 



hybrids of this spoci 
and No. 11 vith othe 
Black and Red Oaka 



trade as Q. paluMl, 
imbricaria, EniCPlni.: 




1, 134, 436, 437. 

13. lanrllAlla. Mkhx. LAnBn,OAit. Tree, to 60, oc- 
casionally to lU(»rt.,wilh comparatively a lender branche« 
tortnlng a denae. round-topped head; Ivb. oblong or ob- 
loDg-oboTate, sometimes alightly lobed, dark green and 
shining above, light green and puberulous at first, ela- 
brouB at length below. 2-6 in. long: fr. Bhort-slalked ; 
acorn oToid or subgloboHe, about H In. long, embraced 
one-fourth bv the aaucer-xbaped cup. Va. to Fla.and La. 
S.S. B;42'J, 4nO.-HandBome tree vllh almont half-ever- 
green glosny foliage, often planted ns avenue tree in the 
■autbcm and Quif states; not hardy north. 

U. nriilillii, Blume (g. Bungraan. Forb. O. Chi- 
nifm.j, Bungc, not Abel). Tree, to BO (t-; Iva. slen.ler- 
petialed, oblong to oblong-lanceolate, acuminate, cre- 
nately serrate, with bristle-like teeth, dark green and 
glabrous above, whitish tomentuloae below, 3H-6 In. 
long: fr. almost sosaile; acorn Hubglobose. not much 
exceeding the large cup; scales tbick, lanceolate, re- 
curved, N. China, Japan. — HaiidHome tree with diiitiiict 
foliage almost like that of Ci'i'lnnta crtuala : has nroveil 
hardy la Mass. and western N. Y, 

IS. dsnUta, Thunb. (Q. Dalmio, 
ft., with broad, round-topped lit'ad: ivs. suori-pt-iiuieu, 
obovate, slnuately toothed, with 3-e rounded broad teeth 
on each aide, dark green and usually glabrous above at 
length, light green and pubescent beneath. Arm and 
leathery, tu Vi in. long; fr. almost sessile; acorn ovate, 
%-% In. long, embraccdone-half by the large cup; scales 
lanceolate, thin, spreiuling and recurved. Japan. — Re- 
markable for Its large Ivs., on young plants to 1 ft. long 
and 8 In. broad; hardy north. Var. pinnatUldB, Mnt- 
sum. {Q. pinnaUfida, Prnnch. & Sav.), Lvs, divided 
almost to the midrib into linear lobes with crisp Irregu- 
lar Inargias; interesting form. 
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the veins, almost glabroui at length, 3-T in. lon^: fr. 
almost sesKile, acorn it-% in. high, embraced ODe-thlrd 
by the cup. Amurland, N. China, Saghalln. —There are 
two closely allied species from Japan, Q. eritpula. 
Blume, and <J. groateserrala, Btume. which are almost 
[nd Is tltigu in liable in foliage from each other and from 
this species, but Q. eriiputa has the cup somewhat 
deeper, embracing about one-balf of the nut. Both have 
handsome foliaee and have proved hardy in the Arnold 
Arboretum. I'nder the name of () MongoUca a form of 
Q. lanuirinoia is sometimes found in the trade. 

IT. gluidnlilsTK, Blume. Tree, to 40 ft., rarely to 
70 ft., shrubby in ctilt.; Ivs. cuneate or rounded at the 
base, oblong-obovato to oblanceolale, acute, with 6-10 
glandular- tipped, acute teeth on each side, light Kreea 
above, glabrous, whitish or grayish green beneatli, ap- 
pressed silky at first, almost half -evergreen. 2K-5 in. 
long; fr. peduncled. usually several; arom orate, about 
H in. high, embraced one-third to one-halt by the enp. 
Japan. — Half evergreen shrub with handsome foliage, 
almost hardy north, at least In sheltered positions. 
Sometimes cult, under the name t^.d/Hlala. Q.glaHdu- 
li/tra, Uasl., la Q. Taneri (see anppl. list). 

18. prilwldM.WIlId. (Q.CAhKapfn, Pursh. Q. PHnus, 
var. CAfncopin, Michx.). CuiNCAPiS Oak. SpreadinK 
shrub, with slender stems, usually not over G ft. high, 
rarely to 13 (t. ; lvs. rather short- petioled, cuneat« at 
the base, ovate-oblong or oblong, with 4-8 sometimes 
obtustsh teeth on each side, bright green above, grayish 
tomentulose beneath, 2H-6 In. longt fr. sessile, acorn 

Maine to Ala., west to Minn, and Tei. S.S. S:37S. Em. 
'1:1.'>8. — Pretty shrub for covering dry and rocky ridges. 
In trade sometimes under tbe misleading name of Q. 
huHiilii, for which see supplementary list. 

19, KUdenbargl, Engelm. (Q. Cnsranta. Wllld., not 
N£e. Q. acumindla, Sarg., not Roib. Q. iVlHus, var. 
acMMindln.Michi.J. yEU.ow Chestkitt OiK. Tree, to 
100 or occasionally to 100 ft., with rather short branches 
forming a narrow, round-topped head: Ivs. slender- 
stalked, ohlong to oblong-lanceolate, acute or acuminate, 
coarsely toothed with acute, glandular-tipped teeth, dark 
or_^ellowish green above, whitish tomentulose beneath, 

essile or short-ped uncled; acorns 



I, H-'A 1 



. long 



10. Mongilie*. FIsch. Tree, to 100 ft. ; Ivs. obovate 
or obovate -oblong, much narrowed below the middle, 
coarsely toothed with acute or mucronulate teeth, bright 
green above, light green beneath, with long hairs along 



Va., west to Neb. and Tex. S.S. 8;3T7.- 
I tree with light gray bark and handsome foil- 
ay above and allvery white beneath. 

Nutt. (Q. iVlHHi, TM. paliflrii, 
Michi.). BiHKiT Oak. Cow Oak. Tree, to 100 ft., 
with round-topped, rather dense head ; bark light gray, 
scaly; Ivi. obovate or obovate -oblong, acute, deeply 
crenulate- toothed, with obtuse, mucronulate teelh, 
bright green and shining above, grayish tomentulose 
beneath, 4-T in. long: fr. short-peduncled; acorn ovoid, 
1-lK In. high, embraced about one-third by the tomen- 
tose cup. Del. to Fla., west to Ind. and Tex. S.S. 
8::i82, 3S3.-One of the most beautiful of the Chestnut 
Oaks; prefers moist soil. 

21. Mniu, Linn. (Q. fVlHui, var. aionlhola, Micfax. 
1^. iHonidHa, Willd.). Chestitot Oak. Rock Crest- 
si'tOak. Fig. 2041 (5). Tree, to 70, or occasionally to 
lOO ft., with broad, irregular head and dark brown, 
ridged bark; lvs. slender-stalked, obovate to oblong- 
lanceolate, coarsely crenn late-toothed, bright or yellow- 
ish green aliove. paler beneath, tomentnlosewhen young. 
often almost glabrous at length, 5-S In. long: (r. soli- 
tary or In pairs, on peduncles about 1 In. long; acorn 
ovoid, 1-IH In. high, embraced about one-third bv the 
cup. Maine and Ontario to Ata. S.S. S:3T5.3Ta. Em. 
l;l.''iri |BS Q. CcafaHrn) and l.iC. O.C. 111. I4:(il7. G.P. 
1:510.— Handsome Oak, growing well in rather dry soil. 

23. bloolra, Willd. (Q.plntnnoida.Stdw. Q.Prttiui, 
var. *om(iiW»o,Michj. Q. iVlnus, var. rf(<eoior,Michi. 
f.). Swamp White Oak. Fig. 2011 (7). Tree, tu 70 
ft,, rarely to 100 ft., with narrow, round -topped, open 
head and light grayish brown, scaly bark: lvs. otwrste 
to ohiong-obovate, sinnatnly dentate, sometimes lobi'd 
half-way to the middle, dark green and dull above, 
whltlMi tomentulose beneath. 4-7 In. long: fr. solitary 
or In pairs on peduncles lX-1 in. long; acorn ovate- 
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oblontc, i-ia in. high, embraced. one -thli 

Suebee to Urn., went to Mkli. uiil Ark. E 
m. 1:153. li.F. 4::Me.-lt Is leas desir 
nuiacnUl trev tbui muiy other specie h, b 
valuable. Tbe li^hl gray bark separating 
sfalBM and tbe QumerDus sroaii branchrs 
T limbs and often on Ihe trunl 
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365. Q.F. 7:495.-TbemD9tinipart*iitOakorthePBclfle 
statea as a timber tree. 

27. lobtta. Hie (Q. mndili, Benth.). Valuy Or 
Webpino Oak (White Oae of the PaclSe slates). 
Pig. 2046. Tree, to 100 ft., with Kreat, wide-spreading 






b rro: 



S3. mMlMtlj*, Ulchi. Bur Oae. Hosst Crp Oae. 

Fix '^on |ti). Tree, to SO, sometimes 160 fi., with large 
0|ireading branches, forming a broad, round head; 
bark light brown, deeply furrowed; younger branches 
Bonietltoes with corky wings: Ivs. obovate or oblong- 
obovale, lyrate.Dlnnatifld, with 4-10 pairs of lobes, the 
lower ones smaller, separated by wide and deep sinuses. 
the upper ones much larger, or lometlmea the Irs. are 
only slQuately deniale above Ibe middle, bright green 
and shining above, grayish or whitish tomenloae be- 
neath, 4-8 in. long: fr. sessile or short-nulked ; acorn 
broadly ovate or ovoid, 'A-li^ in. high, embraced about 
ODC-balt by the large it-2 in. wide eup, with the upper 
scales awned and forming a fringe-like border. Nova 
Scotia to Pa., west to Manitoba and Tex. S.S. 8:371, 
372. Em. 1:149. O.P. 2:500; 3:407. Mn. 2:15:). ting. 
4:342.-Var. oUTBWrmlf.araylp.o/Jiwi'tfrmiii.Michi.). 
Lvs, deeply pinnatlllil, lobes almost all narrow and sep- 
arated by wide sinuses; cup-iiaually elongated, niucli 
higher than broad. S.S. 8:373.— Tbe Bur Oak U of vig. 
orous growth and becomes a stately tree and is of plc- 
turi-xi|iie appearance in winter with Its corky branches. 
Crowu often tan. shaped until tree is matiu^. 

21. lyritA, Walt. Ovtacvp Oae. Swakp, or Swahp 
Post Oae. Tree, to 100 ft., with rather small, often ' 
pendulous branches forming a symmetrical, round- 
topped head: lvs. obovate to obovate-oblong, deeply 
lyrate pinnatifld, with 3-5 pairs of oblong or lenceolale 
lobes, the lower ones much smaller, aeparated hy a wide 
<lnu9 from the upper 

tome ntu lose beneath or 
sometimes light green 

short -stalked; acorn 
globose, H-1 In. high, 
almost entirely en- 
closed by the large 
acalf eup. N. J. to 
Fla., west to Mo. and 
Tel. S.S. 8:374. -Lit- 
tiecultivated; hardy as 

aetts ; prefers moist 

25. tttllftta, Waugh. 
(Q. obluiUoba, Micbx. 
arg.). Post 



lAE. Tre 

) 100 ft., w 



broadly obovate, lyrate-pinnatifld, with 1! or usually 3 

Cira of lobes, the middle pair being much larger, undn- 
e, and moHlly with a lobe on the lower aide, aeparated 
from the lower pair by wide, from the upper pair by 
narrower sinuses, dark green above, brownlnh lomen- 
tulose beneath, 5-8 In. long: fr. almost sessile; acorn 
ovoid, % In. high, embraced one-third to one-half by 
the cup; scales lanceolate, loosely apprexsed. Halne to 
F!a.. wostto Mich, and Tei. 8.8.8:368,309. Era.l:l.'>l. 
— Hardy and handsome tree with dense round heail, 
growing naturally in rather dry, landy or rocky soil. 

26. OuTTklim Dongl. Obeoon Oak. Tree, to 80, 
rarely to 100 ft., with wide -spreading braui-hes. some- 
limes shrubby; bark light gray: lvs. obovate, pinnati. 
fld, with broad, obtuse, entire or toothed lobes, dark 
green above, pubescent and yellowish green or whitish 
belHW: fr. short.stalked ; acorn ovoid, about 1 In, high, 
embraced about one-third br Ihe saucer-shaped cup ; 
Bcaleiuenallythin. Wash, and Ore. to Calif. S,S.B;364, 



limbs and slender drooping branches: Iva. oblong or 

obovate .oblong, with 3-5 pairs of BOmerlmes iobed.den- 
tute lobes, dark green and stellate -pubescent above and 
usually whitish tomentuloae beneath, 2-4 In. long ; (r. 
almost sessile; acorn elongated, conical, l>i-2 In. high, 
embraced about one-third by the cup; lower scalea tuber- 
culate, upper one subnlate. Calif S.S. 8:362. Q.F. 
3:011; 10:5.1.202, 205.-GracefulwldB-spreadingtree,but 
has not been cult, successfully outside of Calif. 

28. ilbk, Linn. White Oae. Plate XXL Figs. 
1.-106, 2039, 204l{2|, 2047. Tree, to 100 ft., with atoul 
apreadlng branches forming a broad, open head: bark 

at the base', with 3-8 pairs of rather narrow obtuse and 

sometimes toothed lobes, pubescent when young, soon 

glabrous, bright green above, glauceseent beneath: fr. 

short- or Ion g -stalked ; acorn oblong-ovate, I In. high, 

embraced about one-fourth 

by the shallow eup; scalea . ) 

closely appresaed. Ue. to 

Fla., west to Minn, and Tei, 

S.S. 8:356, 3.'i7. Em. l:14.i. 

a.F.3;91; 4:0.7; 5:259, 4.^0. 

-The White Oak Is one of, 

the noblest trees of tlie\ 

northern states and a beau- 

titui park tree, where apace 

can be allowed for Its full 

development ; the follai-e 

asaumes a beautiful deep 

vinous red or violet-pnrple 

color In fall. Var. rapiuda, 

MIchx., in a form In which 

Ihe Ira. have rather shallow 

ainuses and the frulla are 

usually sbort-stalked. Var. 

pinnaUllda, Michi.. hsa the Acorn (4 Live 0*k-Ouncu« 

Ivs. deeply plnnatlBd with Vljcinlana : oflener k»wn 

narrow often lobed or as0.vl«i»s(X>4). No-37. 

toothed lobes and the fruils 

usually slender-aUlked. S.S. 8:358, Hybrids of this 

species with p. marrorarpa. iVinui and lUllala are 

known. S.S. 8: 35IKW1. A tree of the hybrid with Q. 
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PiiHHi WM found In the Duniery of John Saul, near 
WMhingtoQ, D. C-, and hM been distributed as Saul's 
Oak. 

29. p«dlin«lWU,Ehrh.(e.K»b«r,v«r.pf(iK>Kuid(o.DC. 

Q. Hibur. Llun., pBrtly. i/. Mmina, Mill.). Plga. 2038, 
21MB. Tree, to 1^ ft., with stoat spreading branehea 
forming a broad roucd.topped head : Its, short. petioled, 
auriculate at the base, oblong-oborate, with 3-7 rounded 
lohes on each side, quite glabrous, dark green above, 
pale bluish green beneath, 2^4-5 in. long: fr. 1-7 on 
slender peduncles; acorn ovale or OTate-oblong, about 1 
Id. high, embraced about ono'third by the hemispherical 
BUD. Eu., N. Afr., W. Asia. O.C. III. 24:201; 25:168. 
—More than 40 varieties are cultivated In European 
nurseries and collecClona: some of the niOHt Important 
-   " Oonoirdi*, t*maire. Lvs. 



bright } 



4:637. 



1 twisted branches and crowded Its. of Ir- 
regular shape: of slow growth. Var. laitiBiliM, DC. 
With upright branches forming a narrow columnar 
head. O.C. II. 19:179. Of the same habit are var. fai- 

ugltta I - - 



huUflita attrM-ptmoUtawlth yellowish npottcd foliage. 
Var. lutlglita vlrldil with Ivs. of darker green. Var. 
hlMlopllfUa, Lond. (var. comploniafdlia, Hurt.) with 
narrow, elongated, sllghtlv or crenately lobcd, some- 
limes almost entire leaves. Var. HUcilSUa. Lem, (var. 

Hort.). Fig.'2049. Lvs. deeply divided' oft^n almost 

fclnH. Q.C. II. 14:(>.'t2. I.H. 1. black 'fl^ire not mini- 
bered apposite plale 33. B.H. 18U4. p. 17. Vnr. pfin- 
dnla, Loud. With pendnloiis branches: a form with 
more slender and more decldediv weeping branr 
is var. Danv/Ktrl, Hort. V 
(var. pnrpAna, Loud.). Will 
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Sle when yonng, becoming almost green i 
1 the forms distinguished as 
nlKra, Bort., Che color is more intense ana retaioeil 
through the whole summer. P.8. 17:1783-84. Var. 
VMieKtta, Eudl. Thero are a number of variegated 
forms, but of no great ornamental value; the most cult. 
are: albo-variegAtar aryenleo-picta , aureo - varUgAta^ 
J^rtauin4U maeulAta, irleolor. 

30. HulUtUn, Sallsb. iQ. Bibur, var. itMiilifldra, 
DC. Q. Jfdtur, U1U.|. Similar in habit to the former, 
but limbs less spreading and head less broad: petiole* 
H-% In. long: Its. ronnded or cnneate at base, obovats 
or obovatO'Obiong, with 5-9 rounded lobes on each aide, 
somewhat glossy above, pale and glabrous or slightly 
pubescent on the midrib beneath. 2S-5 in. long: fr. 
almost sessile, usually somewhat larger than those of 
the preceding species. Europe. W. Anla to Persia. A 
vary distinct variety Is var. in«iplIil6Uft, Wallr., with 
almost entire tve. Var. pitrptirea. Hort., has the Iva. 
purplish when yonng. — §■ 'ttiiliflora Is less common in 

Oak and are-often considered as mere subspecies of Q. 
Bobur. 

31. UnuKlntM, Thulll. (Q.puMjcom, Willd.). TT«e, 
to 40 ft., but sometimes remaining shrubby: branches 
tomsntoae when young: Iva. pinnately lobed or plnnati- 
fld, with 4-8 pairs of obtuse or acute lobes, glabrous 
above, pubescent or tomentose and grayish green be- 
neath, 2-4 in. long: tr. almost sessile; atom ovoid, S- 
1 In. long, enclosed about one-half by the tomentosa 
cup; scales closely appressed. H.and S.Eu., W.Asia. — .\ 
very variable species, often shrubby, growing mostly on 
dry, rocky and often on limestone soil; the more aoolb- 
em forms of it are tender. Var. HartwlMlina, Dipp. 
(Q. fnWwiiiidna, Stev.). Lvs. small, mther acutely 
lobed, yellowlsli tomentose beneath. Var, piadnla, 
Jaeq. {Q. ^gilopii,vhr, pindula tuA Pitudaigilopt p/n- 

 • -^ inches and densely 



supposed by s< 



e author 






a hybrid between the 



32. Tftlft, Bosc [Q.PgnnAiea, Wllld. Q. eantdla and 
trinita. Hort.). Tree, to 40 ft., with slender branches; 
branchlots yellowish tomentose: lvs. pinnatiHd half 
way to the middle or more, with rather narrow and acute 
lobes, pnbescent above, yellowish or grayish tomentosa 
beneath, 3-S in. long: fr. short or long, peduncled; 
acorn oblong, embraced one-third to one-half by the to. 
mentose enp ; scales loosely appressed, rather large. 
Spain, S. Prance. Var. pindnla, Dipp., with pendulous 
braucbes.— Somewhat tender north. 

33. BontiTta, Kit. [Q. PanndHiea, Hort. Q. Svngdrifii. 
Hubeny). Tree, to 120 ft., with gradually spreading 
branches farming a round-lopped, open head; bark 
rather light hrowii; lvs. very sliort.petloled, auriculaie 
at Ihe base, obovale, deeply plnnatlBd, with !>-7 pairs of 
often toothed lobes, dark green and almost glabrous, at 
lentrth, pale and lomentoae beneath, 4-7 In, long: fr. 
sfaort-pcduncled; acorn ovold-obloug, embraced about 
oue-third by the cup; scales rather large, loosely ap- 
pressed, Italy. S. E. Eu. O.C, IL 5:85. -Pretty Oak 
with handsome dark green foliage; hardy in Mass. bat 
seems not reliable farther north. 

34. CCrris, Linn. TcRnv Oak. Tree, to 120 ft., with 
rather short spreading branches forming a broad pvra- 
midal at length often irregular open head: lvs, oblong 
or obovate .oblong, plnnatlflil, with 3-8 pairs of entire or 
few-tw>Ihed lobes, dark green and somewhat rough 
above, grayish pubescent or almost glabrous beneath at 
length; fr. sbort.atalked, ripening the second year; acorn 
oblong-ovate, to IK in. long, embraced about one-half by 
Ibo large moasycnp. S.E.Eu., W.Asia. Hn. 3:166. tin. 
27, p. 476, 477. — Handsome Oak with dark green foliage 
and of pyramidal habit when young, but not quite hardy 
north. Easily recogniied even In winter by the slender 
subulate scales surronndlng and exceeding the winler- 
buda. Var. Amtrlaea, Load. Lvs. longer-petloled, leas 
deeply lobed, or almost ainaately dentate with short, 
acute, entire lobes. For Q. Antlriara utmperrirem. are 
0. Tumrri In supplementary list. Var. UidnUta, Loud. 
Lrs. deeply plnnstifld, often almost to the midrib 
divided into narrow oblong lobes. There are bybridi 
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Wtth Q. Stiber, (or which see Q. Lucombea. 
pleiueuCary list. 

36. BUmc, LIdd. Cork Oak. Tree, t« ! 
broxl round-topped head uid tblck, deeply 
sponcy. elantic bark; Ivs. ovate to oblong, 
■Dbcordate at the base, remolel; Beml«, glab 
ivblilMhtonientoBebenoatb.l-31n.loDK: fr.shi 
■rornoratsorobloEg-OTals.H-liiin.bifth.Bm 
third to one-bal( by the rup; scales thick, u 
short and orten recurved Dpa. 
8. Europe, N. Afr.— Froni this 
aperleH cork la obtained; it U 
much cultlvateil for this pur- 
._ ^ ,_ .■ . ^j, 



o thr) 



rell. C-o 



only by the (r. ripening the 

hardinexa: itebark lanotdietiD- 
fruiflbed commprclully from that 
of the true Cork Qak. 

36. Il«x, Linn. Hollt or 
BuuiOak. Tree, to 60 ft., with 
large, round-topped head; bark 
not corky: ivg. very variable, 
ovate to lanceolate, remotely 
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40. dnuUlira, Hook. £ Am- Tan Bark Oak. Erer- 

ereen tree, to TO, occaelonallv to 100 It., with apreading 
braocheB foimlng a denae, broad, round-tapped head; 
Iva. oblonfc-obovate or oblong, arate, remotely dentate, 
with abort acute callous teetli, fulvouf-iiimeiitose when 
joung at maturity glabrous and pate green abo^e, ru9ly 
tomen (one beneath and Anally glaiiroiiH and blulHh white; 
(r peduncled aeom ovoid or ovate. !i-l!4 in. long, em- 
braced oulf at the baae by the shallow cup coated with 









aligbtly Hpreadlng. H. Europe. 
U.U.U. 181ie;2T5. Var. BklUta, 
UU. tQ- HatlMa, Dtnt.i. Lvb. 
smaller, orbicular or broadly 



id amaller IvB. R.H. ISOl.pp. 
4. 115; 1M85, pp. 352, .153. Not 
be confounded wtth Q. Ford- 
Ha. Bemal., a Chinese species 



with cheatnut-ii 



37. VlrglaUu, Mill. (Q. virtttt, Alt.). Livs Oak. 
PIgB. 30JU-^. Tree, to 60 or rarely to TO ft., with al- 
most horiKonUl llmba, forming a wide spreading bead; 
■omeilmea shrubby; Ivs. elliptic or oblong, usually en- 
tire, with revolute margin, rarely with a few aplny (eelh 
above the middle, dark green and glossy above, wbitish 
lomentulove beneath, 1-3 In. long; tr. peduneled; acorn 
ovate, about I in. long, embraced about one-third br the 
cup; acalei* thin, appressed. Va. to Fla.. west lo Mex. 
B.S. B:391.;i93. O.F. 1:476; 5;*86, 487; 6:T; 8:235. F.R. 
];n43. Ong. 8:1. -One of the most beautiful of the 
American Oaks and much planted as a shade and 
avenue tree in the southern states; easily transplanted 
and of rapid growth; also very valuable as a timber tree. 

38. ehTTtilepIi, Llebm. CALiroRNiA l.n-a Oak. MAfi. 
Oak. Fig. aOSJ. Tree, to fiO, rart-ly to 100 ft., with wide- 
spreading bead and often peuduioua branches; Ivs. 
ahort-peiiolcd, oval to ohloDg-ovate, acute and aplny- 
tonthed or entire, bluish or yellowish green abore, glau- 
couH beneath and covered with fulvous (omentum when 
young. 1-1 in. long: fr. short-stalked, ripening the sec- 
ond rear: acorn ovoid. K-1S In. high, embraced about 
one-fourth by the shallow cup, which Is often very thick 
and densely fulvous-tomentose. Ore. to Calif. S.S. 
8::t98, 399. G.F. 6:127.-The moat beautiful of the Call- 
(umlan Oaks. 

39. vrlftlla, N«e. Fig. 2054. Similar In habit to the 
former, aometimes shrubby; Ivs. broadly oval to oh. 
long, slnuatcly apiny-toolhed, usually convex, dull green 
alKive, light green below, pubescent at flrst. 1^-3 in. 
king: fr. usually sessite; acorn conic-ovate, often elon- 
ira(ed, to IS In. long, embraced one-fourth to one-third 
bv the cup; scales thin, slitchtlv puliemious. Callt. 
S.S. 8;403. H.P.O. 2, p. 44. F.S. 7. p. 138. 



spreading scales. S. Ore. to Calif. S.S 
>:52:<.-One of the most beautiful Oaks of 
tales. The only representative of the su 
la in America. 

■Declei In the toUowing Hit an not hard; nortl 
. (Q. Bneraeri. lllnme). Evrrgrt* 



. 285.-0, XailopM. Lin 



B5. A.U.13:«S.-0. Hairoiri. 
ifilia. Fort., not Hsnce. = Q. 
- Q. cinere*.-0. ««tonn'«(w. 
,to 70 fl.i Its. oblonrlanceo- 
ulh. raielT alninst alnbTwu, 
e rernnnt scales. W. Asia to 
fly north —Q. falribiri. MIchi. 
hoseof Q.cnnenta.bnt mfous- 
I at lenfth. e>cep( BilUai? tnfu 
p tnrbTnate. H. C. (o Fla. and 
San. <Q. oblnsllnba, var, par- 
b. rarely small (res: allied (a 

IVS. ooovaie-nninuR and enllnor tllihtlf slnaatrlr 

llheapei. S.C.toFU. 8.8. 8:370.— O. f/iiii*Fi»i». 

9. H-leiophylla.— Q. cinArn. Uichi. HLn Jack. 
allied to Q. Imbrlcsria. but Ivs. tomenlnloae be- 

ler. elllpdc to ohlonBiancenlale. halt flvergrren : 

. ^ing or recurved r 

—0. mipidilfa, Thnn 
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acorn. S.Z. vol. I. 2. G.C. 11. 12:233. Very desirable eveisreen 
tree of vifforoua growth. Var. variegata, Hort. Lvs. smaller, with 
abroad, irregtilar, creamy-white margin. G.C. 11. 12:233.—^. 
Doil{fUin, Hook. & Am. Tree, to 6U ft., with dense, round- 
topped head: allied to Q. Ganrnna, but lvs. bluish green, less 
deeply lobed, often only sinuately dentate. Calif. S.S. 8:386. 
— Q. (fumd«a, Nutt. Evergreen rigid shrub to 8 ft. or occa- 
sionally tree to 30 ft.: lvs. oblong to obovate, entire or sinuately 
toothed, pubescent, grayish green, %-2, rarely to 3 in. long: fr. 
usually solitary and sessile; acorn oval, ^-iK in. long, em- 
braced one-third to two-thirds by the cup. Very variable. 
Calif. S.S.8:302.— tf. -Bmoryi, Torr. Evergreen tree, to 40 ft. : 












3053. Querelas chiyaolepis. 
(XK.) No. 88. 



2054. Quercus agriioUa. 
(XH.) No. 39. 



allied to Q. ehrysolepls : lvs. usually cordate, oblong- lanceolate, 
spiny-toothed, soon almost glabroxw, l-2>^in. long: acorn ob- 
long. K-^in. high. Tex. to Ariz. S.S. 8:397.-Q. Steulut, 
Linn. A 8. European form of Q. sesslliflora, with the lvs. pu- 
bescent when young and deeply pinnatifld: synonym to Q. 
sesslliflora, var. aurea, DC— Q. FulhanUjisia, Hort. See Q. 
liucombeana. — Q. Odmbeli^ Nutt. Small tree or shrub, very 
variable: allied to Q. alba: lvs. smaller, pale or yellowish 
green and usually finely pubescent below: fr. smaller, sessile. 
Colo, to Utah and Mex. S.S. 8:366, 367. Gt. 44. p. T.—Q. Qeor- 
ffidna, Curtis. Shrub, 6-8 ft., rarely small tree: allied to Q. 
palustris: lvs. smaller, less deeply lobed and lobes mostly 
entire. Ga. S.S 8:425. Hardy.— Q. gldbra, Thunb. Evergreen 
tree: lvs. oblong, obtusely acuminate, entire, glabrous, light 
green beneath, 3-6 in. long: staminate catkins erect: fr. In 
spikes, ripening the second Syear: the oblong nut embraced 
about one-third by the cup. Jap. G.C. II. 14:785; III. 16:377. 
R.H. 1858, p. 351. S.Z. vol.1. 89.— Q. glaiUa, Thunb. Half-ever- 
green tree, to 40 ft.: lvs. ovate-lanceolate, acuminate, serrate 
above the middle, glaucous and appressed silky beneath. 2-5 in. 
long: staminate catkins pendulous, panicled: cup with the scales 
connate into concentric rings. Jap. — Q. QramdiUia, Linn.=Q. 
Ilex.— Q. HaAs, Kotschy. Closely allied to Q. pedunculata: 
lvs. sparingly stellate-pubescent beneath, larger: fr. larger. E. 
Eu.. W. Asia. Hardy.— Q. heterophilln^ Mlchx. Supposed hy- 
brid of Q. Phellos and Q. velutina: lvs. oblong, narrowed into 
the petiole, sinuately lobed or toothed or entire. S.S. 8:436.— 
Q. hxlmUit, Walt. — Q. cinerea.— Q. Atkmitw, Lam. Half-ever- 
green shrub, with oval, coarsely dentate lvs., grayish tomen- 
tose beneath: fr. almost sessile. Portugal. Sometimes Q. 
prinoides is sold under this name.— Q. inehna, Boxb. Ever- 
green tree, to 60 ft.: allied to Q. variabilis: lvs. oblong- to 
ovate-lanceolate, acuminate, mucronate-serrate, with 14-20 
pairs of veins, glossy above, whitish tomentoso beneath, 3-6 in. 
long: fr. sessile; acorn about 1 in. long, at first almost enclosed 
by the campanulate, rather thin cup. Himalayas. Sometimes 
united with Q. lanata. Recently advertised by Franeeschi. — Q. 
infectdria, Oliv. »-Q. Liisitanica, var. infoctoria.— Q. inviraa, 
Lindl. — Q. thalassica.— Q. lanata. Wall. Evergreen tree, to 
80 ft.: allied to Q. incana: lvs. oblong-lanceolate, with 10-16 
IMirs of veins, remotely toothed, 4-8 in. long: fr. smaller, cup 
hemispherical. Himalayas. — Q. lanuoindta, Don -= Q. lanata. 
—Q. Ledna, Nutt. Supposed hybrid of Q. imbricaria and velu- 
tina : lvs. oblong or obovate-oblong, sinuately toothed or entire, 
rounded at the base. S.S. 8:434. Hardy.— Q. Libani, Oliv. 
Half -evergreen shrub or small tree: lvs. oblong-ovate, coarsely 
serrate, light green and at length almost glabrous beneath, 
2-4 in. long: acorn almost wholly enclosed; scales little spread- 
ing. Asia Minor. R.H. 1872, p. 1.%; 1877, p. 173 (not p. 172, 
which is probably Q. JBgilops). Gn. 1, p. 618.-0. Lucombedna, 
Sweet. (Q. Cerris, var. Ijucombenna, Loud. Q.Cerris, var. sub- 
perennis. DC). Siipposed hybrid of Q. Cerris and Q. Suber. 
Half-evergreen tree to 70 ft., with broad, round head: lvs. oval- 
ovate, coarsely serrate, tomentose beneath, 2-3^ in. long: cup 
with subulate spreading scales. Probably of the same paren- 
tage as Q. Fulhamensis, differing by symmetrical pyramidal 
habit and more corky bark. Gn. 27, pp. 476-478.-0. Litsitdn- 
tea. Lam. Half -evergreen tree, sometimes shrub: lvs. oval to 
ovate-lanceolate, coarsely and deeply serrate. pul)esoent be- 
neath. 1-2 in. long: cup with appressed Bcale.s. embnu;ing one- 
half to one-third of the nut. S. Eu. Var. infoctoria. DC, is 
more shrubby and has the lvs. less pubescent beneath. — Q. 
Maceddnica, DC Evergreen tree or shrub: lvs. oval -oblong, 
serrate, light green and sparingly pubescent beneath. 1^-3 in. 
long; cup with the lower scales appressed, the middle ones 
spreading and the upper ones inversed, almost enclosing the 
nut. Macedonia. Albania.— 0- inaeranth^ra, Fisch. & Mey. 
Tree, to 50 ft.: allied to Q. conferta: lvs. larger and less deeply 
lobed, with 8-10 ovate lolics on each side, pubescent, 4-7 in. 



long. Caue. to N. Persia. Hardy.— Q. fnaerdUpia, Kotschy. 
variety of Q. .£gilop8. with larger, less deeply lobed lvs. 
the scales of the cup large and strongly recurved. Creth.—Q. 
oblonififdlia. Ton. Evergreen small tree, to 30 ft., with spread- 
ing, often contorted branches: allied to Q. undulata. Lvs. 
ovate to obovate, entire or spiny-toothed, glabrous, bluish 
green, 1-3 in. long: cup embracing about one-third of the ovale 
nut. Ariz, to Mex. and W.Tex. S.S. 8:388. G.F. 1:140,— <^. 
pagodaefblia, Ashe (Q. falcata. var. pagodsefolia, £11.). Tree, 
to 100 ft., with spreading branches forming an oval or oblonie 
head; closely allied to Q. cuneata: lvs. with 7-11 narrowly tri- 
angular lobes, whitish tomentulose beneath. Va. to N. C to 
Ga. in swamps.— Q. phillyraoide*, A. Gray. Evergreen tree or 
shrub, with broadly oval to oblong-oval lys., erenately serrate, 
except at the bad9! glabrous. 1-2^ in. long: cup with appressed 
scales, small. Japan. — Q. Pdntiea, Koch. Tree or shrub: lvs. 
oblong-oval, serrate, glabrous, glauoescent beneath, 4-6 in. Ions= 
cup with ovate- lanceolate scales, enclosing about one-half of 
the nut. Asia Minor. Gt. 40. p. 510. Hardy.— Q. P<«iMlo«d6er. 
Santi. Evergreen or half-evergreen tree, allied to Q. Suber: 
bark less corky: lvs. more deeply serrate, thinner and less to- 
mentose beneath: cup with recurved scales. Italy, N. Afr. — Q. 
pimUla^ Walt. (Q. Phellos, var. pnmila, Michx. Q. serieea. 
Wllld.). Half -evergreen spreading shrub, to 12 ft., similar to 
Q. cinerea: lvs. oblong to linear-oblong, entire or eoarsely 
toothed, tomentulose beneath, glabrous at length: acorn sab- 
globose, H in- high; maturation annual. N. C to Fla. S.S. 
8:404.— Q. Pfhrami, Kotschy. Variety of Q. iBgilops, with the 
lvs. less deeply and very irregularly lobed: cup embracing one- 
third of the acorn, with the lower scales loosely appressed, the 
upper ones recurved. Asia Minor. — Q. retieuUUa, Humb. A 
Bonpl. Half -evergreen tree, to 30 ft., or shrub: lvs. oval or 
obovate, spiny-dentate toward the apex, bluish green, tomen- 
tose and reticulate beneath, 1-5 in. long: fr. in slender-stalked 
spikes; cup with appressed scales. Ariz, and N. Mex. to Mex. 
S.S. 8:390.- Q. rotunda, Hort. — phillyreoides.— Q. seUrophyUa, 
Lindl. Evergieen tree: lvs. oval to oblong-obovate or obloDg, 
acuminate, serrate toward the apex, glaueeseent beneath. 
23^-6 in. long: fr. in peduncled spikes, nut not much exceeding 
the cup; bract ovate, appressed. N.China. Paxt. Flow. GanL 
1, p. 37. This is probably the Q. Chinensls, Abel. Sometimes 
Q. Tumeri is cult, under the name of Q. sclerophylla.— Q. 
serieea, Willd. »Q. pumila.— Q. aerrdta, Thunb. Evergreen 
tree: lvs. obovate-oblong to oblong, acute, serrate, light green 
and glabrous below, 2-8 in. long: fr. sessile; cup with large, 
spreading and recurved scales, embracing two-thirds of the 
nut. Corea, Jap.— Q. Skinneri, Benth. Tree, to 70 ft.: lvs. 
slender-stalked, ovate to ovate-lanceolate, sinuateLv serrate 
with bristly teeth, glabrous, 3-6 in. long: fr. sessile; acoro 
subglobose, large. S. Mex., Chiat. G C 1841:116.— Q. thaldttiea. 
Hance. Evergreen tree: lvs. elliptic to obovate-oblong. acnml- 
nate, serrate toward the apex or entire, glaueous-tomentnlose 
beneath, 3-5 in. long: fr. in short spikes; cup with axtpressed 
scales, embracing one-fourth to one-third of the nut. China. 
P.F.G. 1, p. 36.— Q. Tumeri, Willd. Half -evergreen tree: 
supposed hybrid of Q. Ilex and Q. pedunculata: lvs. oval to 
obovate-oblong. with 4-6 ascending teeth on each side, light 
green and almost glabrous beneath at length: frs. few, in pe- 
duncled spikes; scales appressed. Of garden origin. Some- 
times cultivated under the names Q. glandulifera, Austriaea 
sempervirens, Pseudosuber and sclerophyUa.- Q. unduldlm, 
Torr. Small tree or shrub: allied toQ. Douglas!, with smaller. 
less deeply lobed, bluish green lvs. pubescent below: nut 
smaller. Colo, to Ariz, and Tex. S.S. 8:.')85.— Q. Cngtri, 
Kotschy. Variety of Q. ufigilops: lvs. smaller, lobed: cup 
with recurve<l scales, not mtich shorter than acorn. Asia Minor. 
—Q. Vibraydna, Franch & Sav. (Q. bambussBfolia, Fort., not 
Hance.). Evergreen tree, to 50 ft., allied to Q. glauca: Ivm. 
lanceolate, serrate, glabrous and glaucous beneath. 3-5 in. long: 
acorn oblong-ovate, much exceeding the lamellose cup. Jap. — 
Q. Wislizeni, DC Evergreen tree, to 80 ft. : allied to Q. agri- 
folia: lvs. ovate to oblong-lanceolate, sinuately dentate or en- 
tire, glabrous, yellowish green beneath, 1-5 in. long: acorn em- 
braced about one-half by the cup. Colo, to Calif, and Tex. 
S.S. 8:406. AlFRCD ReHDER. 

QTTESirfiLIA. See Billbergia, 
QUICKTHOSH. Cratagus Oxyacantha. 

QUILLAJA (from QuWaif the Cblle«n naine, which 
comes from quilteanf to wash; the bark of the tree con- 
tains saponin, an alkaline compound, which makes it 
useful a.s soap). Sosdceae. A ^enus of about 4 species 
of extra-tropical everjfreen trees, mostly American: lvs. 
.simple, entire or dentate, shining:, coriaceous: fls. axil- 
lary and terminal, solitary or clustered ; calyx coria- 
ceous, persistent, with 5 valvate lobes; petals 5, small, 
spatulate; stamens 10: fr. 5, oblong, obtuse, follicles 
coherent at their bases. 

Sapon&ria, Molina. Soap Bark Tree. A largre tree: 
lvs. H4-2 in. long, ovate, shining, dentate, short-peti- 
oled: lis. white, al>out % in. across, usually terminal, 
solitary or in clusters of 3-5 on the same peduncle. 
Chile. B.M. 7568. -Cult, in S.Calif. 



QUINCE 

QUIirCB. Pigs. 205.-.-9. Tlie Qnince (nee Csdoma 
rulgariti In an latereaLiuK sail peeullftr fruit. Its com- 
in^relal statiiR has cbanfrad bat liilLe ia a century. 
Th^re tn nu widcpread constant demand for the fruit. 

clianged buc liltle and methods of cultivation are gener- 
all}' unatudleil. I'here are a tew marked eiamples nbirb 
llliwtrata the advnatageB of good cultivation, but, unfor 
tunatelr, the belief that the Quince thrives best when 
ueKlerled prevailn to such an extent that the legitimate 
profliaof the Industry are seldom reallied. This miscon- 
eeptioD, coupled with the fact thiit the fruit of moat 
varirflm canuot be eaten raw— thou jrh- delicious when 
cooked— has constantly Impeded the progress of Quince 
culture. Times are changing, however. There are ser- 
ersl notable Quince orchards in the Unllcd Stales which 
are being managed like well -conducted dwarf pi-ar plan- 
tations. These orchards are profltable. The Quince is 
peculiar in the manner in which It bears the fruit. The 
flowers resemble apple bluxsoms, but are lar^r and more 
open, white, shailedwith pink, and are protluci-d singly at 
the i-xcremitlesof the twigs. The tree Is highly omunen- 
tal when in flower, and again when decked with Irregular 
golden apple- or pear-shaped fruits the display Is of rare 
beauty. 

The habit nf growth is slow; the branches are crooked 
and distorted. The tree rarely eiceeds IS ft. In 
height, though a specimen at Geneva, N. Y., was re- 
ported some years ago to be 30 ft. high, with a stem 
nearly 2 ft. in diameter. The leaves are oval, entire, 
dark green above and downy underneath, hanging on 
late in the autumn. Inconstltution. it isaomewhat less 
hardy than the apple and pear. Like the apple and pear, 
the fruit Is S-celled; each cell contains several seeds 
invested with a kind of mucilaginous pulp, differing in 
the:«e reipecta from the apple and pear, which usually 
have 3 tree seeds in each cell. The flavor of the fruit is 
milder in warm countries than in cold. Though com- 
monly uneatable raw, the Quince has been esteemed for 
at least 2,000 years for the making of mannalade. 



rope than In America. Qi 

United SUIas, although the juice is uned In flavoring 
various manufacturedfrult products and in making Jelly. 
Ilolled Quinces, serred hot with cream or butter and 
sugar, make an excellent dessert. 
The best soli for Quinces In New York state Is a 
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larnotion.lt should be well drained. The best ore hard i 

are found on lands naturallf or artlScially drained 
Kandy land grows the trees quickly, but they are no 
long-jlred or productive in their later year*. 

On light soils Quinces may be planted 10 ft. spar 
each way; on heavy soils, partlenlariy in the East, when 



1096. The I 



'e or apple Oulnci 



y-H). 



the trees are longxr lived than In the West, they should 

persons recommend greater distanccH, Three- year-old 
trees are preferred by most planters. The trees begin 
to bear two years after planting. Thev reach full bear- 
ing at 10 or 12 years. The Quince is shallow-rooted; 
therefore deep plowing Is to be avoided. Thorough 
tillage is just as necessary as with the peach and 
plum; adequate fertiliiing is also essential to suc- 
cess. The Quince orchard ahonld never be left bare ot 
ground cover in the autumn. A cover-crop (see Covtr- 
Cropi] is required to protect the roots from frost injury 
during winter. Frequently the trees are weakened by 
the loss of surface roots. In selecting cover-crops to 
obviate this possibility those which can be easily in- 
corporated with the soil by a disk or spring- tooth barrow 
are preferable. Cow-peas, soy beans or buckwheat, 
from this standpoint, are desirable plants. Aside from 
this the trees may need nitrogenous and mineral fertil- 
iters. Thelrvlgorand productiveness may be accepted 
as guides to the proper fertilizer treatment. If the 
trees lack vigor, apply barnyard manure, supplement It 
with mineral feriilizers, as potash and phosphoric acid. 
These can be broadcasted in the fall or early spring. 
When readily soluble fertilizers are nsed they should 
be applied in smaller quantities daring the growing 

The natural form of the Quince tree is vaae-shaped, 
or globular with age. Little training is needed. Prun- 

interfering or superHuous branches and that which 
Influences more directly the quantity and quality of the 
fruit. The latter consists of "headlng-ln" strong-grow- 
ing shoots each year. Heading-in should be performed 
during late winter or early spring. Whether thii 
system shall l>e carried on rigidly year after year will 
depend on the character of the growth. It is also to be 
' "' " " * L shortening of the terminal shootr 
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whert 
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s and is of gre 






regular bearers. 

Injury. Heading-in may thus t 
to thin the Quince crop than 
As the trees become ohl. they 
and to have little bearing 



growing very rapidly; conse , 

iployment Is a matter of judgment on 
operator. Quinces are remarkably 
ut not infrequently the fruit Is ill. 






eading- 



*torily nsed 
eous fruits. 
o grow ragged 



long the most serious fungous diseases are leaf 
blight, rust and pear blight. Leaf blight (^'ntumnipor- 
tFim macKldfum) produces spots on the foliage and fruit. 
The leaves drop prematurely and the fmlt is small and 
marred by black spots. Rust {Baittlia anmafiaea), a 
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form at tbe (un^s cftusing tbe fsmilisr "oeilu apple" 
on wild red ced&ra is one ol the loost common diiteftsSB, 
bat la of leas economic Importance than leaf blight- 
Rust attacks the fruit, blotching it, and in aome In- 
stances completely pnveloping it In * peealiar oranje- 



TOil. Oulnces. 
colored frlnge-llkc growth. The tu-i^H are infested bjf 
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of the ripened wood and olao from plec 
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of the fun 










like c 
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.UDd Isyei 



; (3) 



■ots treated 
t-Knifting; 

pl.'yfd by 



(*) budding. Hardwood 

nurserymen who hare llirht, warm soi 

handled like crape cuttings, and made like currant 

CDttlngs. In mound - layering the old plant is cut 

back to encoura^ a growth of sprouts from the crown. 

A mound o( soil is thrown al>out them. When rooted 

they are detarhed. Layer-grown plants are nut the most 

desirable because much given to sprouting when act in 

the orchard. When root-grafting is employed, pieces 

of apple roota are apllced '' ''-- -'-- ■*---- — --- 






iiigs In becoming ealabllshed, i 



a the nursery ti 



nsplanted a 



netting. QuiQce stc 
by budding. Angei 
this purpose. 






regular Bwcllln^s. Leaf blight ai 
trolled by using Hardeaux mixture. Fire blight or pear 
blight la the most dangerous disease, because It U 
always prevalent to a greater or less extent and la very 
diaicult lo control. As with the pear, of which it U on 
enemy of first importance, tlie only remedy la tbe 
hygienic one ol preventing infection by destroying 
the infected part. This muBt be done promptly. All 
diseased branches and trees, if badly attacked, shoald be 

are not ordinarily attacked In the limbs or on tbe trunks, 
ai that the removal of the twigs or small brancbea often 
cuts out the diseased portions. 

The stem of the Quince tree Is attacked by borers, 
which can be controlled only by digging them out. 
The fruit is attacked by codlln moth; this Is best treated 
with arsenical poisona applied In spray form. The 
Quince curcullo is often very troublesome, causing the 
(roirs to become knotty. The beat remedy Is to catch 
the Insects by the Jarring method (Fig. 2059), as the 
plum curcullo is caught. 

Comparatively few varieties have been added to Quince 
listv in recent jears. Bailey says in his bulletin on "The 

guince In Western New York " ( Bulletin 80 of Cornell 
xperiment Station), which appears to he the only 
experiment station publication on this subject, that 
Orance. Champion, Kea and Mepph are the loading 
varieties In New York state. Among the newer varie- 
ties, Fuller and Van Doman should he mentioned. With 
Quinces, as with other fruits for which there is not a 
strong and constant demand, It Is desirable to plant 
suSicicnt variety of early and late kinds to properly 



till prepared fororc. 
when trees are propagated 
louly grown from seed for 
John Ckaig. 
QUIBCZ, BEHQAL. See ^gle. 
aUIHIHE. See CiiKhana. 
aiFIVOA. See Chrtiopodiiim ^iaoa. 
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QDISQOALtS (name discussed below). CombrrtHctir . 
Thia includes the Bahooon Crbefeb, a tender woody 
plant with 5-petHled red Bs., remarkable for iheir ex- 
tremely long calyx-tube (2-B in.), which la slender and 
green and at first sight might be mistaken for a pedicel 
or corolla-tube. The name QMitonnlit meana literally 
\chot ahalt and was given by Humphius In astonish- 
ment at the plant's behavior, tor it la etiA to grow erect 
and shmb-llke to a height of 3 ft., when It throws out 
from tbe baseanew growth that climbs up the neigh- 
boring trees, after which the original shrub parishes. 
Many other interesting alatementa about this plant are 
made In B-M- 20?a. 

Qalaqualis la a genus of 4 species native to tropical 
Asia, Natal, Madagascar and tiulnca. Lvs. mostly 
opposite or nearly ao, oblong or ovate, acuminate, en- 
tire: fls. changeable In color, white to red; atamena 10: 
ovary 1-celled; oviilea .1-4; tr. dry, oblong, lealheri-, 
S-cornered, S-wlnged, l-«eeded. 

Indlca, Linn. RaNnooN Crxeper- Lvs. 4 In- long, 
nearly glabrous; calyx-teeth triangular, acute, no) scu- 
nilnate; petals rose or scarlet: fr- with verj- sharp 
angles but hardly winged. Malaya. Wldelv cull, in 
tropics. B-M. 2033- B-K- 0:492. B-H. 1868:50 (as 
Q, pube»Cfn*). — Qni»qunH» Indira Is cult. In northern 
hothouses. For best results It should be planted In beds 
of soil composed of fibrous loam, peat and sand- The fls. 
appear from June to September, and last well when cut. 
After flowering the plant should be cutback severely and 
water applied less frefiuently until the wood Is ripened. 
New growth starts the following spring. If thi' plant 1» 
kept In a very hot and humid atmosphere It makes a ram- 
pant growth. It ia remarkably free from Insect pests 
and fungbus dlnenses. Prop, by softwood cuttings in- 
serted in sand with bottom heat. 

Emi. MiscHi and W. M. 



Cyclopedia of American Horticulture 

By L. H. BAILEY, of Cornell University 
Assisted by WiLHELM Miller and many expert cultivators and botanists 



4 VOLS-OVER 2,000 ORIGINAL ENGRAVINGS 

THIS great work comprises directions for the cultivation of horticul- 
tural crops and original descriptions of all the species of fruits, 
vegetables, flowers and ornamental plants known to be in the market 
in the United States and Canada. "It has the unique distinction of 
presenting for the first time, in a carefully arranged and perfectly 
accessible form, the best knowledge of the best specialists in America 
upon gardening, fruit-growing, vegetable culture, forestry, and the 
like, as well as exact botanical information. . . . The contributors 
are eminent cultivators or specialists, and it is expected that the work 
will include fully 5,000 signed contributions." The arrangement is 
very systematic, clear and convenient for ready reference. 

The Cyclopedia is to be com- 

pleted in four handsome quarto 
volumes, embracing about 2,000 
pages, with more than that num- 
ber of original illustrations. It is 
carefully printed on specially made 
paper of a permanent character. 
Vol. I (A to D, 509 pages, 743 
illustrations, 9 plates), Vol. II {E 
to M, 544 pages, 710 illustrations, 
10 plates), and Vol. Ill (N to Q, 
432 pages, 606 illustrations, 11 
plates) are now ready, and the 
work will be completed early in 
1901. 

This book is sold only by sub- 
scription, and orders will be ac- 
cepted for the full set only, at $5 
per volume. Terms and further 
information may be had of 

THE MACMILLAN COMPANY 

66 Fifth Avenue. NEW YORK 




The Garden-Cr aft Series 



The Horticulturist's Rule-Book 

A Compendium of Useful Information for Fruit- 
growers^ Truck- gardeners y Florists^ and Others 



By L. H. BAILEY 



Professor of Horticulture in the Cornell University 



FOURTH EDITION — 312 PAGES — 75 CTS. 



AVAST mass of information is presented in this handy little reference 
book, arranged so carefully and indexed so completely that instant 
reference may be made to any one of the two thousand entries. The 
things you want to know about horticultural work, the remedy for a plant 
disease, the way to conquer a troublesome insect enemy — all are concisely 
set forth. It is a collection of verified and digested facts, in compact 
form, easy of reference and comprehensive in range. Now in its fourth 
edition, the book has become a standard reference work. 

The Horticulturist's Rule - Book 
presents information upon such matters 
as recipes for insecticides and fungicides, 
descriptions (with remedies) of insects 
and diseases, weeds, lawns, grafting- 
waxes, seed and planting- tables, tables 
of yields, rules for greenhouse heating 
and management, with figures, methods 
of storing produce, tariff and postal 
rates, rules of societies for naming and 
exhibiting specimens, score - cards and 
scales of points, analyses of fertilizing 
substances, lists of current horticultural 
books and journals. 
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"It is packed from cover to cover with a 
vast amount of useful information for every 
one who grows fruit, flowers, or plants of 
any kind. AH kinds of useful tables are 
given, which are very convenient to any 
one, whether a horticulturist or not.*' — Cali- 
forn ill Fruit - Orower, 



The Qarden-Craft Series 

Garden - Making 

Suggestions for the Utilizing of Home Grounds 

By L. H. BAILEY 
Aided by L. R. Taft, F. A. Wauqh, and Ernest Walker 

FOURTH EDITION — 417 PAGES --256 ILLUSTRATIONS — $1,00 

HERE is a book literally ' ' for the million ' ' who in broad America 
have some love for growing things. ''Every family can have a 
garden. If there is not a foot of land, there are porches or win- 
dows. Wherever there is sunlight, plants may be made to grow; 
and one plant in a tin -can may be a more helpful and inspiring 
garden to some mind than a whole acre of lawn and flowers may 
be to another." The illustrations are copious and beautiful. 

While it presents scientific truths, it is in no sense a mere scientific treatise. It 
gives in simple language such information as every man or woman who buys a single 
packet of seed or attempts to grow a single plant is in need of. No other modern 
American work exists which covers this important field. It forms a manual of 
instruction for the beginner in garden work, and is at the same time a book of ref- 
erence for the skilled craftsman. It is profusely illustrated and every important 
operation is graphically shown. — Boston Transcript. 

It is impossible to praise too highly the valuable publications issued by Prof. 
Bailey. This work on "Qarden -Making'' has all the excellences of his previous 
books, together with many features which will recommend themselves to every one 
desiring to make the most of the g^^unds around his home. — New Orleans Picayune. 

The Practical Garden -Book 

Containing the Simplest Directions for t!.e Growing of 
the Commonest Things about the House and Garden 

By C. E. HUNN 

Gardener to the Horticultural Department of Cornell University 

and L. H. BAILEY 

SECOND EDITI0N-2S0 PAGES — MANY MARGINAL CUTS — $1.00 

IliLUSTRATED by many marginal '* thumbnail" cuts. This is 
the latest issue of the Garden -Craft series. It is the book for the 
busy man or woman who wants the most direct practical infor- 
mation as to just how to plant, prune, train, and to care for all the 
common flowers, fruits, vegetables, ornamental bushes and trees. It 
has articles on the making of lawns, borders, spraying, fertilizers, 
manures, lists of plants for particular purposes, hotbeds, window -gar- 
dening, etc. It is all arranged alphabeticaUy, like a miniature cyclo- 
pedia. It does not contain a bit of theory or of fine writing, but is 
designed for those who have no time to go into the whys and 
wherefores, and who want directions as to how to grow plants. 



Th e Gard e n -Craft Series 

The Nursery-Book 

A Complete Guide to the Multiplication of Plants 

By L. H. BAILEY 

Professor of Horticulture in the Cornell University 
THIRD EDITION — 365 PAGES — 152 ILLUSTRATIONS — $1.00 

THE detailed questions of propagation are answered in this admirable vol- 
ume, which has become the standard work of reference for nurserymen. 
It is now in its third edition,, and has been thoroughly revised and 
greatly extended. It is intensely practical, and fully sets forth the processes 
of budding, grafting, seed-sowing, etc., as well as many other important 
items of nursery work. It is simply essential to the seedsman, nurseryman, 
florist or grower of plants in any walk of life. As with all Professor Bailey's 
works, there are imusually complete indexes and glossaries, rendering the 
book most convenient in use. 

The Nursery- Book includes Seedage (Requisites of Germination, Seed-Testing, 
Handling and Sowing of Seeds); Separation and Division; Layerage; Cuttage (Gen- 
eral Requirements of Cuttings, Various Kinds of Cuttings); Graftage (General Con- 
siderations, Budding, Grafting, Inarching, Grafting Waxes); Nursery Management 
(Nursery Lands, Grades of Trees, Storing and Trimming Trees, etc.); The Nursery 
List (an alphabetical catalogue of about 1,500 plants, with directions for their 
multiplication). 

"This book should be in the home of not only every horticulturist, but of every 
family, irrespective of occupation, who loves flowers or ornamental plants, for it treats 
of the propagation of these as well as of food plants." — Michigan Fruit-Orower, 



Plant- Breeding 



Being Five Lectures upon the Amelioration of Domestic Plants 

By L. H. BAILEY 

Professor of Horticulture in the ComeU University 
293 PAGES— 20 ILLUSTRATIONS — $1.00 

A WORK of unique interest, it being the only volume upon this subject. 
When one considers the marvelous changes in our fruits, vegetables and 
flowers within a generation, through the work of man in turning to his 
purposes the impulses of nature, the great interest of this book may be indi- 
cated. It tells how varieties of cultivated plants come about, and further, 
how one may engage in the fascinating work of originating them. The grower 
who gropes in the dark in his search for the ideal fruit or flower may here find 
guidance and aid in the principles governing the work. 

Plant -Breeding comprises five chapters: The Pact and Philosophy of Variation; 
The Philosophy of the Crossing of Plants; How Domestic Varieties Originate; Bor- 
rowed Opinions, being translations from the writings of Verlot, Carriere, and Pocke; 
Pollination, or How to Cross Plants. Chapter HI contains the list of fifteen rules for 
plant -breeding, which De Varginy, the eminent Prench writer, has called "the quin- 
decalogue of the horticulturist." 



The Garden-Craft Series 

The Forcing-Book 

A Manual of the Cultivation of Vegetables in Glass Houses 

By L. H. BAILEY 

Professor ol Horticulture in the Cornell University 
266 PAGES^88 ILLUSTRATIONS— $1,00 

NO subject in horticulture has more rapidly assumed importance than that 
of bringing into use out of season various vegetables and fruits. K one 
stops to think of the deprivation there would be, even of the danger to 
health, in the cessation of this "forcing," and further, if an idea is gained of 
the extensive business done in out-of-season products, the importance of this 
complete little manual will be understood. It describes forcing- houses best 
adapted; tells what crops may be grown and marketed, and how best to do the 
work. It is a convenient record of long experience and careful experimentation. 

The Forcing -Book includes Introductory Suggestions (Category of Forcing Crops, 
Locations for Vegetable Forcing, Cost of Heat and Labor) ; Construction of the Forc- 
ing-House (Types and Forms of Houses, Structural Details, Heating, Cost); Manage- 
ment of the Forcing-House (Temperature, Soils, Fertilizers, Watering, Ventilating and 
Shading, Electric Light, Pollination, Insects and Diseases) ; Lettuce ; Cauliflower; 
Radish; Asparagus and Rhubarb; Miscellaneous Cool Plants (Celery, Salads, Onion, 
Beets, Potato, Pepino) ; Tomato; Cucumber; Muskmelon; Miscellaneous Warm Plants 
(Bean, Eggplant, Pepper, Cyphomandra) ; Summaries of the Management of the 
Various Crops. 

The Pruning-Book 

A Monograph of the Pruning and Training of Plants as Applied to American Conditions 

By L. H. BAILEY 

Professor of Horticulture in the Cornell University . 
THIRD EDITION— 545 PAGES — 331 ILLUSTRATIONS — $1.50 

UNTIL the appearance of this book, there had been no complete and con- 
sistent discussion of pruning. Professor Bailey considers fully the 
philosophy of the subject, showing why we should prune, with such 
statements of experience and observation as will enlighten the reader. It 
states principles; and then the various practices of pruning are considered 
in full detail, and a vast fund of carefully collected data is made serviceable 
to the reader. The illustrations are numerous and remarkably convincing. 

The PRUNmo-BooK includes the Philosophy of Pruning (Does Pruning Devitalize 
Plants?); The Pruit-bud (The Bud and the Branch, The Leaf -bud and Fruit-bud, 
The Pruit-spur, Co-terminal Fruit- bearing. Grapes and Brambles, How to Tell Fruit- 
buds, Summary Synopsis) ; The Healing of Wounds (Nature of Wound, Suggestions to 
the Pruner, When to Cut, Dressings, How to Mend Trees) ; The Principles of Pruning 
(Top-pruning, Root-pruning, Variation of Habit, Watersprouts, Heading-in, Obstruc- 
tions, Cheeking Growth, Girdling, etc.. General Law); Some Specific Advice (Form of 
Top, Root-pruning, Subsequent Treatment, Ringing and Girdling, Pruning Tools, Re- 
marks on Specific Plants) ; Some Modes of Training, American Grape Training, Vinifera 
Grape Training. 



The Rural Science Series 



The Principles of Agriculture 

A Text 'Book for Schools and Rural Societies 

Edited by L. H. BAILEY 

With Contributions from His Colleagues in the Cornell University 
THIRD EDITION — 300 PAGES - 92 ILLUSTRATIONS — $1.25 

TBnS is an attempt to analyze the complex subject of agriculture, and to 
present the underlying principles and factors in clear, terse English. 
Each chapter is in two parts: the first part, or the principles, is in 
numbered paragraphs in very large type (the size used in "Lessons with 
Plants"); the second part contains informal suggestions to the teacher and 
pupil, with illustrations. It is one of the few attempts to coordinate all the 
various agricultural subjects, showing the relative importance and position 
of each. It is a skeleton of agricultural science and practice. Full refer- 
ences are made to such literature as the teacher or pupil may be able to 
secure. 

The Principles op Agriculture comprises the following subjects: Introductioa 
discussing what agriculture is. Part I. — The soil, containing: The Contents of the 
Soil; The Texture of the Soil; The Moisture in the SoU; The TUlage of the SoU; 
Enriching the Soil by Farm Resources; Enriching the Soil by Commercial Resources. 
Part II. — The Plant and the Crop, comprising: The Offices of the Plant; How the 
Plant Lives; The Propagation of the Plant; Preparation of the Land for the Seed; 
Subsequent Care of the Plant; Pastures, Meadows, Forage. Part III. — The Animal 
and Stock, comprising: The Offices of the Animal; How the Animal Lives; The 
Feeding of the Animal; The Breeding of the Animal; Management of Stock 



The Soil 



Its Nature, Relations and Fundamental Principles of Management 

By F. H. KING 

Professor of Agricultural Physics in the University of Wisconsin 
30 J PAGES ^45 ILLUSTRATIONS — 75 CENTS 

\ LUMINOUS and practical discussion of the soil and its various attri- 
butes. As an understanding of the soil in some measure is of vital 
necessity to success in even the most limited agricultural operations, 
the importance of a work like this cannot easily be overestimated. 

"It is a book which progressive farmers will come to regard as one of the 
essential implements of farm life." — Boston Daily Advertiser. 
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The Rural Science Series 

The Fertility of the Land 

A Summary Sketch of the Relationship of 
Farm ' practice to the Maintaining and Increasing of the Productivity of the Soil 

By I. P. ROBERTS 

Director of the College of Agriculture, Cornell University 
THIRD EDITION -421 PAGES -43 ILLUSTRATIONS -$t. 25 

THIS work, written by one who has been termed "the wisest farmer in 
America," takes up the treatment of the soil from the standpoint of the 
farmer rather than that of the scientist. It embodies the results of years 
of careful experimentation and obsei*vation along practical lines, and will be 
found helpful and inspiring to a marked degree. No other one book could be 
so heartily recommended to the progressive farmer as this interesting series 
of talks — for Professor Roberts seems to be personally addressing the reader. 

The Fertility op the Land includes A Chat with the Young Farmer; Inventory 
of the Land; Evolution of the Plow (fully illustrated); The Means and Philosophy of 
Tilling the Land (teUing how and why we should plow, harrow, etc.); Conserving 
Moisture; Irrigation and Drainage; Manures (in four unique, illustrated chapters); 
Nitrogen; Potash and Phosphoric Acid; Lime and other dressings; Commercial Fertil- 
izers; The Use of Clovers, Fallows and Rotations; Appendix. 

"In short, the book will be found helpful to the farmer, in that it will enable him 
to go through the routine of his everyday work with intelligence, and. therefore- with 
skill and the assurance of wider success." — Garden and Forest 

The Spraying of Plants 

A Succinct Account of the Historyy Principles and Practice of the 
Application of Liquids and Powders to Plants for the Purpose of Destroying Insects and Fungi 

By E. G. LODEMAN 

Late Instructor in Horticulture in the Cornell University 
399 PAGES — 92 ILLUSTRATIONS — $1.00 

IN these days this subject is conceded to be of enormous importance to the 
horticulturist ; for it is only by intelligent spraying that many large fruit 
interests are saved from utter extinction. Professor Lodeman treats the 
subject both historically and practically, and the work forms the only complete 
manual of spraying, being admittedly the standard authority. Not only is 
spraying discussed in its relations to the plant or tree and the crop, but the 
diseases and insects which are to be combated are most fully presented. 

The Spraying op Plants includes in its first part a complete history of the rise of 
spraying, both in this country and abroad. There are also full illustrated accounts of 
pumps and nozzles, complete recipes of formulas, and the like. The second part, compris- 
ing 135 pages, entitled "Specific Directions for Spraying Cultivated Plants," is an alpha- 
betical illustrated account of the various insects and f ung^i, with methods of treating them. 

"Mr. Lodeman has gathered the results on an immense amount of experiments, both 
in Europe and America, and his book can be trusted not only as a manual of practice, 
but as a true and well -classified record of our knowledge on this subject at the present 
time." — Garden and Forest. 



The Rural Science Series 

Bush -Fruits 

A Horticultural Monograph of 
Raspberries, Blackberries, Dewberries, Currants, Gooseberries, and other Shrub -like Fruits 

By FRED W. CARD 

Professor of Horticulture in Rhode Island Agricultural College 
SECOND EDITION — 537 PAGES --113 ILLUSTRATIONS — $1.50 

THE aim of this book is twofold, — to give all necessary instruction on 
the cultivation of the bush-fruits, and to provide a cyclopedia of ref- 
erence to varieties, species, insects, and diseases. Every variety of the 
various fruits is fully described, this being the first effort to collect all 
information about varieties of all these fruits since the time of the Down- 
ings. In this respect, the book will always be a standard authority. The 
varieties are arranged alphabetically under various natural classes or groups, 
but a very full index refers instantly to any variety. The cultural directions 
are full and clear, and are entirely separated from the descriptions and tech- 
nical matter. Full instructions are given for the evaporating of berries. 
The author has himself had long experience in the growing of the fruits. 
The book is, therefore, both a manual of practice and a work of reference, 
and is supplied at the usual price of either one alone. 

The Principles of Fruit - Growing 

By L. H. BAILEY 

Professor of Horticulture in the Cornell University 
THIRD EDITION — 516 PAGES — 120 ILLUSTRA TIONS — $1.25 

THERE have been manuals and treatises on fruit-growing, but this vol- 
ume is the first consistent presentation of the underlying principles 
affecting the growth of the various fruits. It is thus unique, and it 
occupies a field of the greatest importance. It joins science and practice, 
for it not only discusses the reasons for certam operations, but presents the 
most approved methods, gathered from the successful fruit-growers of 
America. It appeals especially to the horticulturist who is willing to have 
his brain direct and supplement the work of his hands, and to acquire a 
knowledge of principles rather than a mere memorandum of their application. 

The Principles op Fruit -Growing includes: Introductory Discussion, comprising 
an inventory and classification of fruits, the fruit zones, the outlook for fruit-grow- 
ing; the Location and its Climate, with a full discussion of frosts; the TiUing of 
Fruit Lands; the Fertilizing of Fruit Lands; the Planting of Orchards; Secondary 
care of Orchards; Diseases, Insects and Spraying; Picking and Packing and Storing 
Fruits, Shipping, etc.; and a bibliography of American writings on the subject. 

."The book is very practical in its treatment of the subject of fruit-growing, 
after a brief introductory entering at once into the discussion of the location of the 
orchard, following that with the tillage of fruit lands, dealing with the planting and 
care of fruits. Taken all in all, it is the most complete book on fruit-growing at a 
small price we have seen." — Western Bural, 



The Rural Science Series 



Fertilizers 

The Source^ Character and Composition of Natural^ Home-Made and Manufactured Fertilizers; 
and Suggestions as to their Use for Different Crops and Conditions 

By EDWARD B. VOORHEES 

Director of the New Jersey Experiment Stations, and Profeasor of Agriculture in Rutgers College 

SECOND EDITION — 335 PAGES — $1.00 

THIS book discusses the difficult questions of fertilizers in such plain and 
untechnical language that those who are wholly unlearned in chemistry 
can use it. There are no elaborate tables. The book instructs upon 
the fundamental principles of the use of fertilizers, so that the farmer is 
able, when he reads it, to determine for himself what his practice shall be. 
It is not an advocate for commercial fertilizers, but tells simply and directly 
what the truth is respecting their value. 

Fertilizers includes the following; The Natural Fertility of the Soil, and 
Sources of Loss of the Elements of Fertility; The Function of Manures and Ferti- 
lizers, and the Need of Artificial Fertilizers; Nitrogenous Fertilizers; Phosphates; 
Superphosphates and Potash; Miscellaneous Fertilizing Materials; Purchase of Ferti- 
lizers; Chemical Analyses of Fertilizers; Methods of Use of Fertilizers; Fertilizers 
for Cereals and Orasses, Potatoes, Sweet Potatoes, Tomatoes and Sugar Beets; Green 
Forage Crops; Market -Garden Crops; Orchard Fruits and Berries; Fertilizers for 
various special crops. 

The Farmstead 

By I. P. ROBERTS 

Director of the College of Agrictilture at Cornell University 
350 PAGES — 138 ILLUSTRATIONS -$1.25 

THIS ^^ wisest fanner in America" is also a most delightful and practical 
wiiter on the wide subject of farm life and practice. In this book he 
enters a new field and goes to the root of many problems that have 
long perplexed farmers and their families. The author's genial style and 
shrewd, clear, unbiased discussion of such topics as "The Selection and 
Pm'chase of Farms," "The Farm as a Source of Income," "Locating the 
House," "Planning Eural Buildings," "Building the House" (including in 
three chapters the general plans, outside covering, painting, etc., inside 
finish, heating and ventilation), "Water-supply and Sewage," "House-fur- 
nishing," "The Home Yard," "A Discussion of Bams," etc., will make this 
book a great favorite in its series, and a great help to all who purchase 
new farms or remodel old ones. To scores of farm -owners it will be a 
revelation of how much there is to enjoy on the farm and how to make 
the most of it. 



The Rural Science Serie 



Milk and Its Products 

A Treatiu upon th£ Nature and QualltUt of Dairy MUk, and the Manafactare of 
Butter and Cheese 



By HENRY H. WING 

AMlstmt Prolesaoi ol Dalrjr Hnabandry in tlie CocimII Uoivenitj' 
THIRD EDlTI0N~3It PAGES — 33 ILLUSTRATIONS — U -00 



IN this volume tlie whole field of dairying is intelligently consid- 
ered. The production and character of the lacteal fluid are first 
discussed, and then in order are taken up the marketing of milk, 
the production and handling of butter, cheese, and all the products 
of the dairy. Although the book is up to date in its science, it is 
none the less a complete guide to modem dairy practice. The illus- 
trations serve to point the practical recommendations of the text. 
No recent work on dairying has been so well received as this. 

Milk and Its Pboducts includes chap- 
ters on: Secretion of Milk; Composition 
of Milk; Testing of Milk; Ferments and 
Fermentations of Milk, and their Control; 
Market'Milk; Separation of Cream; Ripen- 
ing of Cream; Churning; Finishing and 
Marketing Butter; Milk for Cheese-Mak- 
ing ; Cheddar Cheese -Making ; Varieties 
of Cheese; By -Products of the Dairy; 
Batter and Cheese Factories ; Statistics 
and Economics of the Dairy Industry; 
Appendix, comprising useful rules and 
tests, metric system, dairy laws, and 
references to dairy literature. 

"The book is a mine of valuable in- 
formation, and ought to be in the bauds 
of all progressive dairymen." — New Eng- 
land Farmer. 




The Rural Science Series 



Irrigation and Drainage 

Priiuipla and Practice of their Cultural Phates 
By F. H. KING 

PtofMtOT of AcricnltuiBl Phyalci in tbe UDivoraity of WIscoMin 



S02 PAGES— 163 ILLUSTRATIONS — $1.50 



THIS book deals in a most clear and thorough way with im- 
mediately practical problems from the farmer's, fruit-grower's, 
and gardener's standpoint, while the principles which underlie them 
are presented in a concise manner that will be most helpful in 
building up a rational practice of irrigation culture and farm drain- 
age. Special effort has been made all through the book to broaden 
ideas of general soil management, even where neither irrigation nor 
drainage is practiced. In the preparation of this book the author 
personally inspected the irrigating ditches and practices of both 
humid and arid climates in this country and in Europe, so that the 
illustrations, which are largely photo-engravings, are also of a most 
practical nature. 

Ibbioation and Deainaqe includes under 
Irrigation Culture, in Part I: The Extent 
and Geographic Bange of Irrigation; Con- 
ditions which make Irrigation Imperative, 
Desirable, or Unnecessary; The Extent to 
which Tillage May Take the Place of Ir- 
rigation; The Increase of Yield Due to 
Irrigation in Humid Climates ; Amount 
and Measurement of Water for Irriga- 
tion; Fi'equency, Amount and Measure- 
ment of Water for Single Inigations ; 
Character of "Water for Imgation; Alkali 
Lands; Supplying Water for Irrigation; 
Methods of Applying Water; Sewage Irri- 
gation. Part II, Farm Drainage, includes 
Principles of Drainage, divided into many 
subheads and treated in a most clear and 
thoroi^h way; and Practical Details of 
Under- draining. 
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The Principles of Vegetable - Gardening 

By L. H. BAILEY 

458 PAGES— 144 ILLUSTRATIONS-- $1.23 

VEGETABLE-GARDENING books are usuaUy mere alphabetic 
cyclopedias of directions. This book states the reasons why. It 
discusses fully the underlying questions regarding soils, fertilizing, 
tilUng, storing, marketing, controlling insects and diseases, and other 
vital present-day problems. It treats the general subject of truck - 
gardening and market -gardening ; also the home garden. After 
these general matters are fully discussed, the treatment of each 
vegetable is taken up and the principles of its cultivation con- 
sidered. 

The classification is into natural cultural groups, so that it is 
possible to state all the principles which pertain to any class of 
vegetables, without much repetition. Thus, root crops are treated 
by themselves; so are salad crops, bulb crops, and the like. Par- 
ticular attention is given to hotbeds and coldframes; also to seeds 
and seed -growing. 

Full estimates are given of the capital required for market - 
gardening. The book contains a complete list of all American 
books on vegetable -gardening. 

ABSTBACT OF CONTENTS 

Part I — General View 

Chapter I. The Lay-out of the Plantation. Chapter V. Seeds and Seedage. 

Chapter II. Glass. Chapter VI. Subsequent Management of 
Chapter III. The Soil and Its Treatment. the Vegetable -Garden. 

Chapter IV. Vegetable -Gardening Tools. Chapter VII. Marketing and Storing. 

Part II— Vegetable -Gardening Crops 

Chapter VIII. Introductory Discussion. Chapter XV. Pulse Crops. 

Chapter IX. Root Crops. Chapter XVI. Solanaceous Crops. 

Chapter X. Tuber Crops. Chapter XVII. Cucurbitous Crops. 

Chapter XI. Bulb Crops. Chapter XVIII. Sweet Corn and Okra. 

Chapter XII. Cole Crops. Chapter XIX. Sweet Herbs. 

Chapter XIII. Pot- Herb Crops. Chapter XX. Perennial Crops. 

Chapter XIV. Salad Crops. 



The Rural Science Series 

Rural Wealth and Welfare 

Economic Principles Illustrated and Applied in Farm Life 

By GEORGE T. FAIRCHILD, LL.D. 

Ez-President of the Agricultural College oi Kansas 

381 PAGES— 14 CHARTS — $1.25 

THIS is the first important American effort to discuss the princi- 
ples of economics with particular reference to agriculture. It is 
the result of a lifetime of study and teaching by one who has al- 
ways been in close touch with rural affairs, because nearly all his life 
he has been a teacher in agricultural colleges. It discusses the general 
rise and progress of agricultural acti\dty as related to the development 
of the country at large, and shows the relation of farm life to the 
production of wealth, to questions of education, currency, tariffs, 
wages, markets, labor problems, transportation, social conditions, etc. 

RuHAL Wealth and Welfare includes Introduction (General Welfare, Nature of 
Wealth). Part I — Productive Industry, comprising: Aims of Industry; Forces in 
Production of Wealth; Labor Defined and Classified; Capital Defined and Classified; 
Personal Attainments; Combination of Forces for Individual Efficiency; Methods of 
Association; Exchange, Advantages, Limitations and Tendencies; Value the Basis 
of Exchange; Exchange — its Machinery; Banks and Banking; Deferred Settlement 
and Credit Expansion ; Technical Division of Labor; Aggregation of Industry; Special 
Incentives to Production; Business Security. Part II — Distribution of Wealth for 
Welfare, comprising: General Principles of Fair Distribution; Wages and Profits; 
Conflict between Wage -earners and Profit -makers; Proceeds of Capital; Interest and 
Rent; Principles of Interest; Principles of Land Rent; and Part III — Consumption 
of Wealth, comprising: Wealth used by Individuals; Prudent Consumption; Impru- 
dent Consumption; Social Organization for Consumption; Economic Functions of 
Government; Economic Machinery of Government; Conclusion and Index. 



So long as the demand warrants, new volumes will be added to 
the Rural Science Series. Definite arrangements have been com- 
pleted for the following: 

Feeding of Animals. By W. H. Jordan, of New York State Experiment Station. 

In the press. 
Farm Poultry. By George C. Watson, of Pennsylvania State College. In the press. 
Physiology of Plants. By J. C. Arthur, Purdue University. 
Breeding of Animals. Bv W. H. Brewer, of Yale University. 
Plant Pathology. By B. T. Galloway and associates, of U. S. Dept. of Agric. 
The Pome Fruits (Apples, Pears, Quinces;. By L. H. Bailey. 
Care of Animals. By N. S. Mayo, Connecticut Agricultural College. 



Works by Professor Bailey 

The Evolution of Our Native Fruits 

By L. H. BAILEY 

Ptofessor of Horticulture in the Cornell University 
472 PAGES — I2S ILLUSTRATIONS — $2.0O 



IN this entertaining volume, the origin and development of the fruits 
peculiar to North America are inquired into, and the personality 
of those horticultural pioneers whose almost forgotten labors have 
given us our most valuable fruits is touched upon. There has been 
careful research into the history of the various fruits, even in the 
records of the great European botanists writing of American economic 
botany. The conclusions reached, the information presented, and the 
suggestions as to developments, ably set forth in the terse style of 
the author at his best, cannot but be valuable to any thoughtful 
fruit-grower. 

The Evolution of Odb Native Fbuitb discusses The Rise of the American Grape 
(North America a Natural ViDeland, Attempts to Cultivate the European Orape, The 
Experiments o( the Diifours, The Branch of Promise, John Adlam and the Catawba, 
Rise of Commercial Viticulture, Why did the Early Vine Experiments Fail T Synopsis of 
the American Grapes) ; The Strange History of 
the Mulberries (The Early Silk Indastrj-, The 
"Mnltieanlis Craze,") ; Evolution of Ameri- 
can Plums and Cherries (Native Plums in 
General, The Chickasaw, Hortulana, Marianna 
and Beach Plum Groups, Pacific Coast Plum, 
Various Other Types of Plums; Native Cherries, 
Dwarf Cherry Group); Native Apples (Indi^ 
enous Species, Amelioration has Begun) ; Ori- 
gin of American Raspberry - growing (Early 
American History, Present Types, Outlying 
Types) ; Evolution of Blackberry and Dewberry 
Culture (The High -bush Blackberry and Its 
Kin, The Dewberries, Botanical Names) ; Various 
Types of Berry-like Fruits (The Gooseberry, 
Native Currants, Juneberry, Buffalo Berrj-, 
Elderberrj', High-bush Cranberry, Cranberry, 
Strawberry) ; Various Types of Tree Fruits (Per- 
simmon, Custard Apple Tribe, Thom-Apples, 
Nut-Fruits) , General Remarks on the Improve- 
ment of our Native Fruits (What Has Been 
Done, What Probably Should Be Done. 
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The Survival of the Unlike 

A Collection of Evolution Essays Suggested by the Study of Domestic Plants 

By L. H. BAILEY 

pTOte*«or ol Hortlcaltace in the Cornell Univeralty 
THIRD EDITION — SIS PAGES— 22 ILLUSTRATIONS — $2.00 

TO those interested in the underlying philosophy of plant life, this 
volume, written in a most entertaining style, and fully illustrated, 
will prove welcome. It treats of the modification of plants under 
cultivation upon the evolution theories, and its attitude is char- 
acterized by the author's well-known originality and independence 
of thought. Incidentally, there is stated much that will he valuable 
and suggestive to the working horticulturist. It may well be called 
indeed, a philosophy of horticulture. 

The Survival op the Unuke comprises thirty essays touching upon The Qeneral 
Fact and Philosophy of Evolution (The Plant Individual, Experimental Evolntion, 
Coiey's Army and the Bnssian Thistle, Recent Progtess, etc.) ; Exponnding the Fact and 
Causes of Variation (The Supposed Correlations of Quality in Fruits, Natural History 
of Synonyms, Hefleetive Impressions, Relation of Seed-Bearing to Cultivation, Varia- 
tion after Birth, Relation between American and Eastern Asian Fruits, Horticultural 
Geography, Problems ot Climate and Plants, 
American Fruits, Acclimatization, Sex in 
Fruits, Novelties, PromisinE Varieties, etc.) ; 
and Tracing the Evolution of Particular Types 
of Plants (The Cultivated Strawberry, Battle 
of the Plums, Grapes, Progress of the Carna- 
tion, Petunia, The Garden Tomato, etc.). 

" Whatever Professor Bailey writes is in- 
teresting reading. He has the rare gift of an 
entertaining style, and what he writes people 
want to read. All his previous books have 
been widely read, and this will prove no 
exception to the well-established rule. The 
secret of his popularity, if there be any secret 
about it, is that when he writes he has some- 
thing new to say; something based upon ex- 
periences and observations. These are by no 
ini^ans all bis own, for he has the ability to 
see with the eyes of other people, as well as 
with his own. He is thus able to bring into 
bis pages a rich mass of new matter, which 
gives them additional interest and value. 
— Pbop. E. C. Besset, in Science. 
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Lessons With Plants 

Saggestions for Seeing and Interpreting Some of the Comautn Forms of Vegetation 

By L. H. BAILEY 

Profeisor of HorticuItuTe in the Cornell Uoiveriity 

With delineations from nature by W. S. HOLDSWORTH 

of die Unlvenltjr of Irilchlgai) 

SECOND EDITION-491 PAGES — 446 ILLUSTRATIONS -Sl.W NET 

WHILE this volume does not ask attention as a manual of bot- 
any, it is, in effect, a most admirable text-book on that science. 
The motive of the hook is the cultivation of the power of observa- 
tion and the ahihty to draw proper inferences therefrom. It is pure 
" nature study" that it inculcates, and the charm of its manner and 
method will be felt by even a casual reader. The numerous beauti- 
ful illustrations are a marked feature of the work. 

Lessons with Plants is admirably adapted to class use in high schools. 
It includes Studies of Twigs and Buds; Studies of Leaves and Foli- 
age; Studies of Flowers; Studies of the Fructification; Studies of the 
Propagation of Plants; Studies of the Behavior and Habits of Plants; 
Studies of the Kinds of Plants ; Sug- 
gestions and Reviews. 

"The clear text, beautiful illustra- 
tions, strong binding and, most im- 
portant of all, the very excellent 
arrangement of the subject matter, 
make it an invaluable adjunct to the 
working materials of a busy teacher. 
Aside from its value as a thoroughly 
up-to-date text - book, it is equally 
indispensable to the busy teacher as 
a reference book on account of the 
clear, concise and unique manner of 
the arrangement of its contents." 
— Miss L. M. Elliott, Grammar School, 
Xo. 83, Xew York City. 

^ First Lessons With Plants 

AN ABRIDGMENT OP ABOVE 
7 PAGES -1 18 ILLUSTRATIONS -40 CENTS NET 
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